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SOFTWARE SUPPORT 



We Carry America's largest Selection of C-64/C-I28 Software! 



ENTERTAINMENT 



PRODUCTIVITY 



\tkanoid 2 $7.97 

Beyond Dark Castle $7.97 

Beyond Zork 128 $12.97 

Defender of the Crown S9.97 

Double Dragon 2 S9.97 

Heavy Metal $12.97 

Heros of the Lance $1457 

Keys to Maramon $9.97 

Mean Streets $9.97 

Monopoly $12.97 

Ms Pacman $9.97 

Ogre S9.97 



Pacman 

Plundered Hearts 

Pool of Radiance 

Portal 

Questran 2 

Rampage 

Realms ot Darkness 

Road wars 

Sidearms 

Steel Thunder 

Strip Poker 

Trump Castle Casino 

Wheel Fortune 1-2-3 



$9.97 

S12.97 

14.97 

$14.97 

$9.97 

S7.97 

S12.97 

$7,97 

$7.97 

$9,97 

S14.97 

S12.97 

$9.97 



SPORTS & FLIGHT 



4th & Inches $7.97 

Champshp Baseball $7.97 

Champn Basketball $7.97 
Dave Winfield Batter Up $9.97 

Fast Break S7.97 

Hardball $7.97 

Jack Nicklaus Golf $9.97 

Jordan vs Bird S7.97 

Leaderboard Golt S9.97 

Pro Football Facts S9.97 

Pro Soccer $7.97 

Pure Stat Baseball $9.97 
Sporting News Baseball S9.97 

Star Rank Boxing $7.97 



Tony LaRussa Basebal 


S7.97 


Tournament Tennis 


$7.97 


WWF Wrestling 


$7.97 


Aerojet 


S9.97 


Apache Strike 


$7.97 


Blue Angels 


S7.97 


F-14 Tomcat 


$9.97 


F-19 Stealth Fighter 


$12.97 


Flight Sim Games 


$4.97 


High Roller 


$7.97 


Jet Combat Sim 


S7.97 


Skyfox 


S7.97 


Super Huey 1 


$7.97 


Top Gunner 


S9.97 



ACCESSORIES 



C-128 RGB Cable $17.95 

Computer Hand 2 $6.95 

Convert A Com S24.95 

Disk Bank 10/3.5" $2.95 

Disk Bank 10/5.25 1 ' $2.95 

Disk Bank 100/3.5" $12.95 

Disk Bank 100/5.25" $12.95 

Disk Bank 70/5.25" $7.95 

Disk Mailers $0.39 

Drive Cleaners $6.95 

Serial Cable 6ft $8.95 

Serial Cable 10 ft $9.95 

Drive Power Cable $7.95 

User Port Cable $15.95 

Com Modem Adapter $15.95 



Floppy Disk Notcher 
Dust Covers - specify 
Ergostick Joystick 
CBM 1200 Baud 
Aprotek 2400 Baud 
1351 Smart Mouse 
MW 350 Interface 
64 Power Supplies 
12B Power Supplies 
Printer Ribbons 
Userport Expander 
Video Ram Upgrade 
3.5" 10 cnt. Floppy 
5.25" 20 cnt. Floppy 



S6.95 

$7.95 

$16.95 

$9.95 

349.95 

$44.95 

$44.95 

S34.95 

$49.95 

CALL 

$24.95 

$49.95 

S7.95 

$4.95 



1750 Super Clone $99.95 

Basic Compiler 64 S12.97 

Big Blue Reader S29.97 

B/W Prog Tools S14.97 

B/W Power C $9.97 

B/W Turbo Cartridge $17.97 

C128 Graphics Bundle $29.97 

Christmas Model Kit $9.97 

CSM Protection Man 1 $14.97 

CSM Protection Man 2 $19.97 

Data Manager 2 SI 4.97 

Designers Pencil S9.97 

Drive Align 1541/71 $12.97 

Easy Working Tri Pak $9.97 

Geos64v2 $39.97 



Geos 128 v2 
Graphic Label Wizard 
Graphics Basic 
Home Designer 128 

Manager, The 
Maverick vS 
Model Diet 
Newsroom 
On Line Help 
Outrageous Pages 
Postcards 
Printmaster Plus 
Superbase 64 
Superscript 64/128 
Swiftcalc w/Sideways 



$44.97 
$14.97 

S9.97 
$24.97 
$12.97 
S24.95 

$9.97 
$14.97 

S9.97 
$19.97 
$14.97 
$19.97 
$19.97 
$14.97 
S14.97 



EDUCATIONAL 



Early Learning Friends 39.97 
European Nations & Loc $9.97 
Keys to Typing S9.97 

Memory Manor Cart S9.97 
Magic Spells S9.97 

Snoopy Sky Scramble $9.97 



Spellicopter 


39.97 


Stickybear Math 


39.97 


Stickybear Numbers 


39.97 


Typing Tutor 4 


$9.97 


Word Attack 


S9.97 


Word Spinner 


39.97 



REFURBISHED HARDWARE 



C-64 Keyboard w/ PS S79.95 
C-128 Keyboard w/PS S139.95 
C-128D Computer $174.95 
1541 Disk Drive $64.95 

1571 Disk Drive $129.95 



1541 Clone Drive S39.95 

40 Col Monitor 399.95 

80 Col Monitor S139.95 

Printers/Call for Make 339.95 
Misc. CALL 



I turns Listed Abn\ e Do Not Include Shi ppina.U.. $48 St;ucs- Add S? 50 

pur order. Alaska, Hawaii & Canada - add S5.50 tor the first piuec and 
SI .00 per each additional piece per shipment. Second Day Air shipping 
is available. Call lor shipping charges. Call Or Write For Your Free c- 
M/I2H Catalog Listing HUNDRLDS Ot" Co mm u dure I'roducts And 
Special Otters lor Your Computet < Hir Order Takers Are On Duly h (Ml 
a.m. - 5:00 p.m. M - !■' and 7:00 am - 3:00 p.m. Sat. - Pacific Time 



n n m || n n r Software Sup port Int. 
: U,HHt 2700 N.E. Andre.sen Rd. 




Suite D-l 
Vancouver, 
(360) 695-1 



Wa 98001 
393 



CALL TOLL FREE TODAY! 



1-800-356-1179 

MajorCredifCards Accepted. 
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CMD/CZW MARKI 



1URVEY 



We've skipped our usual From The. Editor column Of course, this also metes you're helping us Please send you completed survey to: 

in this issue to bring you something we feel is far stay in business, and that has value. So asa bonus 

more important—a survey. Yes, Iknow. Most erf for your assistance, we'll issue a $5.00 credit 

us lute tilling out surveys, bin there's no doubt lowardsaiuUirepurchaselmmCMDtoeveryone 

that they help companies like ours to better serve who returns a completed, legible response to this 

you, our customers. survey. 



CMD/CVV Market Survey 
Creative Micro Designs, Inc. 
P.O. Box 646 
Hast Longmeadow, MA 01 028-064 fi 



Demographic Information 

1, Your OV subscription number: _ 

2, Your age: 

3, Number of years of education: , 

•I. Annual Income (optional): 

5. Number of Children: 

6. Children's Ages: 



16. I low many more years do you think the 
Commodore will meet your needs? 



General Questions 

7. For how 1 man}' years have you owned a 
computer? 

8. What tvpes of computers have you owned? 

A.t'-til B.C-128 CMS-DOS 

II. Macintosh E. Amiga 

f. Other (specify) . 

9. Which computers do you still use? 

A.C-64 B.C-128 CMS-DOS 

D. Macintosh E. Amiga 

F. Other (specify) 

10. I low many hours per week do you use each of 
the above listed computers? 

11. What are the two most frequent uses for each of 
the computers listed above? (i.e. games, 
productivity, telecom., desktop publishing., 
etc). 



12. How long have you owned your Commodore 
computed 5)7 

13. How satisfied are you with your Commodore's 

ability to perform the tasks you want to use 
your computer for? (Use a number from 1 to 10 
with It) being most satisfied.) , 

14. What features or characteristics do you most 
like about your Commodore? _ 



15. What features or characteristics do you least 
like about your Commodore? 



17. Most computer users outside of this market 
consider the Commodore obsolete. Why do you 
feel differently? 



18. (a) If you were to buy another computer at this 
time, what computer platform would you 
consider most seriously? 
A.MS-DOS 15. Macintosh C.Amiga 

D. Other (specify) 

(b)Why? 



19. Assuming that you were making a decision 
whether or not to change platforms today, what 
additional features or new peripherals would 
keep you from changing? 



20. Is there a particular hardware add-on or 

software program that you would like to see for 
the C-64/128? (specify) 



21. Do you feel that existing manufacturers are 
producing computers that best meet the needs 

of the average home user? 

22. What features do you feel are most important 
for an entry level computer and can you name 
an existing computer that offers them at a 
reasonable price? 



23. (a) Would you be interested in a new CMD 
computer if it had compatibility with existing 
Commodore software or hardware? 

(b) What features would you deem to be most 
important and what specific compatibility level 
would you consider satisfactory? 



(c) How much would you be willing to spend on 
such a computer, without a monitor? 

(d) Would you still be interested if it required 
you to purchase an SVGA moniror (approx. 
$200 to s;wo)? 



Telecommunications 

24. (a) Do you currently use your Commodore for 

telecommunications? 

(b) If so, what services do you use and/or 
subscribe to? 

A. Internet 15. GEnie C CompuServe 

D. Delphi E. BBS's 

I'. Other (specify) . 



(c) What terminal program do you use? 

(d) What brand and speed modem do you 
have? . 

25. What additional telecommunications 

capabilities would you like to see available to 
Commodore users? 



Commodore World 

2ti. Overall, are you satisfied with the quality and 
content of this magazine? 

27. Do you feel as though you gain knowledge from 
each issue? 

28. Is there (a) ton much, (b) not enough, or (c) 
enough coverage of CMD products? 



29. What would vou like to see more of? 



30. What would you like to see less ol? 



31. How would you rate the artistic quality of 
Commodore World? (Use a number from 1 to 
10, with 10 being best.) 

32. How would you rate the editing quality of 
Commodore World? {Use a number from 1 to 
10, with 10 being best.} 

33. Please also forward any additional comments 
that you feel will help us produce a better 
product or publication. 
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LOADSTAR SOFTWARE VALUES! 



The Compleat* Series 

The Compleat PRINT SHOP I: (The PnntShopbyBrGdsrbundorl 

Pr ml mas (6 r roquirod} Qvm 1.300 nnislic and never before published PRINT SHOP images. 

The smart, fast sol [ware package included allows you 10 i 

quickly scan through the many PFlINT SHOP images 

sequentially, by name, or by group numoer. Press a key end 

save the graphic you want in 2 -block. 3 -block and even | 

PRINT WASTER graphic laiesl All thai plus a printed guide 

your new sea ol graphic liles. And if you like Ihe In 

volume, you'll procabiy want (o gel your hands on The I 

Complaat PRINT SHOP tl. which also contains over 1300 I 

PRINT SHOP images, previously published on LOADSTAR 

issues over the past ton years. Included is the same smart, I 

fast soltwaro package Included in The Compleat PRINT I 

SHOP I Each volume «s S20.00- 



Other Products 




The Compleat Programmer: Become Ihe Commodore programmer I 
you'vo always wanlod to be! Megabytes ol knowledge crammed and stufled onto eight 5.25- 
inch disks or two 1561 disks! Plus we include all Ihe 100)9, extensions, languages, assemblers, 
tutorials and utilities you'll need lo create Ihe same type ot software you see on LOADSTAR! 
This massive collection Is way over two megabytes of instruclional text and valuable tools. 
$20.00. For S5 more, get C= Hacking MAG, no! available separately, to complete your j 
programming set. 

The Compleat Maurice: A compilation of 26 solitaire card games wntien by 
Maurice Jones, tho acknowledged master of card game simulations for Ihe C-64/12B. There's 
even a brant) new, nevor tiulorn published game called Boomerang. Two 5,25 inch disks or 
one 3.5 inch disk. 520.00 postage paid! 

The Compleat Dave: Two 1S0i disks or three 1541 disks crammed with SID 
music. Over 250 classic melodies Irom yesleryeaf, arranged and transcribed by Ihe Master of 
Music. Dave Marquis, and now they're available in one gigantic 8-hour collection. If you enjoy 
SID music, you owe it to yoursell lo gel THE COMPLEAT DAVE. Two 1581 disks or three 
1541 disks 520.00 postage paid 1 

The Compleat Walt: Ten years of Walt Hafnod's 
slideshows and mull modia events gathered into one huge collection: 
Seven 5.25-lnch disks or Ihree 3.5 inch disks! Over 250 pictures, 
including some lhat have never been published. The greatest one- 
man collodion of art on any computer platform! $20 00 postage paid! 

The Compleat Roger: 25 oducalional quii programs. 

each carefully cralted by Roger Norton, an educator who uses C-64s. These programs come 

crammed on two 5.25-incn 1541 disks or one 1581 disk $20,00 postage paid! 

* No, we didn't misspell •complete." Compleat Is the ten dollar spelling ot complete. 




GeOpOWer TOOlS - 19 Geos utilities- Calendar Pnnter, Fasl Format. Geo Fetch (grab 

I any poniqn of a screen as a Pholo Sctop). Phoenii (resurrect a Irashcannad tile), Programmer's 
i Calculator are just a low ot tho handy toots Side Two is lifted with Clip Ad (in Phoio Album formal) 
I and lonis. $9 95 (C-64/12B) Hem «080525 

SOngSmitn ■ LOADSTAR'S own music-making program. With this deluxe music 
editor/player you can easily transcribe music Irom sheel music or make up your own lunes. 
Songsmth comes wilh a s^ck 30- page manual and a jukebOK player with eight tunes. S3. 95 

Game Star #lEigh1 games from LOADSTAR «70-« 100). The Tenement, Stack Em. The 
Sherwood Open, Goms. Sleallh Bomber. Eagle Eyes, Moonraker £ Circuitry. $9.95 

I JllSt FOr FUn - Eight original games There ere arcade games, educational games, 
puzzle games and fuel games thai are Just plain run on Ihis disk. $9 95 

FUn FOUr - Four original games. A huge rnaie game, trivia game, solitaire and a space 
I shoot 'em up ~ a I runnablo from a menu. $9.95 

Sport -In the early days ol science, "apod' moant 'mutant." This is a full novel on C-64 disk 
by aulhor, Jell Jones, about a murderous neo-human. Over 500 terrifying pages. Aulomalic 
■ MH^HBE^asIM Piosantanon soflwaro Included. Prinling capability. Bookmarks. Warningl This is 

f <VjW€Wl n mal M!wo1 wi,n s,rt >hQ content, dank language, violence end adult ■ on n 

I ^^^o^sF*- Itho hard-hilling ncllon of reaf scl-ll/horror novels turns your stomach, please 
don't buy this book. Must bo 18. 1 CMD HD disk , 2 3. 5-Inch disks or 3 5.25-Inch disks. $5.95 
51.00 Shipping 

BrainpOWer/BrainStOrm ■ HO-column word processor and idea processor for Ihe 

! C-123. These Iwo programs are together on ono dish. It comes wilh a detailed 32-page manual. 
| S9.95 (C-128 only) Item #069421 

Best Of Loadstar Compilations: loadstar is ovarii years young! we 

have 5 anthology disks thai take you through Ihe evolution of LOADSTAR, from humble 
beginnings to Ihe well-oiled machine we've become. II you want to hop on a time machine and go 
back, slarl wilh The Best Of LOADSTAR #S and move your ■, i. : ■., .:-. ;- The Bos! Of 
j LOADSTAR tl. Each ol ihe 136 back issues are available lor purchase with discounts on large 
orders for you collectors oul mere Besl Ol LOADSTAR d.sxL .irn ,iv,s .iblfl c-i 5 25-inch disks only. 
C-64 disk. $9 95 

j Master Base - Database of users' groups for the 80-column C-128. This is a last. 
powerful database program for handing addresses and malting labels (includes barcode printing). 
The disk atso has a file ol over 600 users' groups addresses. S4.95 (C-128 onty) 



LOADSTAR is a monthly "magatlnc on disk" for the Commodore 64/128. Subscribers receive Iwo 1541 disks (or ono 1581 disk) In their mailbox every 
I month tilled with news, arllcles and programs. These non-PD, high-quality programs arc written by tho best home-based programmers In the field and edited by 
tho crack LOADSTAR team ot Fonder Tucker and Jeff Jones. Subscription prices are at an all-time low of $69.95 for a 12-month subscription, or S19.95 tor a 
three-month subscription. You may also elect to subscribe "by the month, 1 ' where we charge your credit card ST.95 tor each Issue after It's shipped. 



Loadstar Products Order form 1-800-594-3370 

Quantity Description Price ltem# Total Qty Description Price ltem# Total 



3 month LOADSTAR stihseriplion 
_. I -year subscription to LOADSTAR 
_Month to monlh @S7.95 

Compleat Print Shop I on 5,25-inch 

Compleat Print Shop I on 3.5-inch 

Compleat Print Shop II on 5.25-inch 

Compleat Print Shop II on 3.5-inch 

Compleat Programmer on 5.25-inch 
.Compleat Programmer tin 3. 5- inch 
Hacking mag 3,5-inch only 
Compleat Maurice 5.25-inch 

Compleat Maurice 3.5-inch 

Compleat Dave 5.25-inch 

Compleat Dave 3.5-inch 

_Compteat Walt 5.25-inch 

Compleat Walt 3.5-inch 

_ Compleat Roger 5. 25-inch 

Compleat Roger 3.5-inch 

Gcopoivcr Tools 

Game Star # I 

Just For Fun 

Fun Four 

Sport 5.25-inch 

Sport 3.5-inch 

_.Spon CMD High Density 

TOTAL FROM THIS COLUMN 




S19U5 

$69.95 

$7.95/mo 

$20.00 

$20.00 

$20.00 

$20.00 

$20.00 

$20.00 

$5. no 

$20,00 

$20.00 

$20.00 

$20.00 

$20.00 

$20.00 

$20.00 

$20.00 

$9.95 

$9.95 

$9.95 

$9,95 

$5.95 

$5.95 

$5.95 



na 

na 

na 

0009D5 

000 1D3 

0010D5 

O002D3 

OO05D5 

0005D3 

0000 1.)? 

0007D5 

OO07D3 

070525 _ 

070523 

070425 _ 

070423 _ 

0O04D5_ 

OD04D3 

ONII525 

080825 _ 

073525 

073525 

070325 

070323 

070327 



|u^W a :Ul!ll:HW»'.lBIIJ|3- 



Songsmith 
Best Of LOADSTAR #5 
Best Ol' LOADSTAR #4 
.Best Ol' LOADSTAR #3 
_Best Ol' LOADSTAR #2 
.Best Ol' LOADSTAR # I 
_Masterbase 



$9.95 
$9.95 
$9.95 
$9.95 
$9.95 
$9.95 
$4.95 



(Ki't.S.'.i 
049525 
049425 
049325 
049225 
049125 
081025 



iSUITIOIAL 



Shipping $5»50uPSSecoNl<byite PiywuWppini it LOADSTAR 

Mit^Tsfid^n <■<' "Ci> [TodjiJti'cntHl tlw C'umpltfjJ ^cr/ies ]» utttacJ. 



Total Enclosed: 



p, 



yntent tni'thiifJ: 



J M 






taierit 



-inch diskettes 



Mail <ir Fax to: 
ILsk Publishing 
P.O. Bos 30008, Shrcveport, LA 7t 130-0008 
Questions: O 1-318-221-8718 O Orders I-800-5M-: 
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COMMODORE WORLD 



gACKTALK 

LETTERS AND QUESTIONS FROM OUR READERS 



Dear CVV, 

Dot's anyone out there know a way to back up 
Cosmi Swift Sheet 1 2R? Or does anyone know of 
a pretty good 80 column spreadsheet that's 
available somewhere for the l28?IhaveMaveriek 
will) all of the modules, and it does copy the 
program, but the ropy will not boot up. 

Thanks 
T.J. Movies 

To be honest no one here knew the answer, as none of 
us have that particular program. But we ve obviously 

got a few thousand readers, one of whom may bam: 
So if anyone has the answer to this question, drop us 
a line, and we'll reprint it for everyone to sec. 



Dear Commodore World Magazine, 

I read in Issue i) of CW thai geol-ax is now 
available. Is I here a bed or page scanner available 
for the Commodore J 28 so that I can scan images 
and then lax them? Can I use the llandyScanner 
and the I'agefox to scan images into GEOS? 1 low 
can 1 gel them? Will geoEax automatically slow 
down the baud rati- il the remote fax machine is 
going at the slower rate of 9600 baud instead of 
14.4 K baud? What happens if someone is on the 
telephone when receiving a fax, will the fax get 
lost or can that someone just hang up the phone? 
And, what happens if the computer is off when 
receiving a fax, will the fax get lost or can you jus I 
cut on the computer? 

Sincerely, 
Jeffrey L McLean 

There arm 't any page or flatbed scunners supported 

on the Commodore just yet, hut geofAX itself can 
scon images using many of the modern fax machines 
available today, Th is is done h y getting of ax ma eh ine 
that supports direct connection to a fax-modem 
(without hooking cither into your telephone jack). 

The llundyscanner 64 can indeed he used to scan 
images for placement into G7;'0,V applications. It 
currently comes supplied with a utility program to 
convert Handyscanner files in to gen Paint documents. 
Handy scanner and I'agefox are both available in the 
US from CMP. 

Fox machines arid fax- modems automatically 
connect with each other at whatever speed the culling 



machine is set for. So if someone calls you with afux 
machinesetal24Q0baud,yourl4.4KI>psfax-modem 
will step down to 2400 bond to match the incoming 
signal. 

If someone tries to send you a fax while your phone 
line is in use, they 'II get a busy signal, likewise, if your 
computer is off, the modem won t respond correctly to 
the caller. So they il just have to try again later. 



Dear F.ditor, 

My first issue of Commodore World, August/ 
September l!)9f> has the type-in programs lor 
liasic Instincts, which 1 wanted. 

But when I typed in the CHK-LISTand ran it I 
was rewarded with Working. ...(4 lines) and 
"?illegal QUANTITY ERROR IN 32". 

1 very carefully chicked every line, including 
thedatastalements,whereJfoundafewd)oo4)oos, 
several times and not only checked, but re-typed 
the lines 10-60 three limes, but I only got the 
same message, above. What am 1 doing wrong? 

Respectfully, 
Roland Lowerv 

The problem almost has to be in the data statements. 
Run the program in 64 mode (if you 're using a 12S), 
and when the error occurs, type the following: 

PR1NTM.D 

You 'Usee two numbers on the screen. The first is an 
address where data was to be placed, and the second 
is the data itself. The first number should roughly 
coincide with the line numbers in the program (in 
most eases it will fall somewhere between the values 
used jar two of the line numbers), Now look at the line 
numbers in Shut area of the program to see if you can 
find a data element that watches the second number 
on your screen. Once you find it, compare it to the 
Using in the magazine, and make the necessary 
corrections to your program. 



Dear Dung. 

As an eight-year GEOS user and Commodore's 
resident PostScript guru, 1 have marveled at the 
expertise exercised in ihepagcsofOwnmorforc World. 
I lowever, there ate times when great articles have 
left oul information that leaves me quite puzzled. 



Sherry Ereedline's article, "Spreadsheets by 
the Numbers," sang the praises of geoCalc, only 
to end that section by saying, "If only geoCalc 
could create graphs as well." I always thought 
that geoChart was supposed to create graphs. 
Slurry does not mention if it is fair to expect 
GEOS users lobuv this application to supplement 
geoCalc. Nor does she say if it functions well 
when used for that purpose. She simply fails to 
men I ion it at all! 

An article by Sieve Vander Ark gives us "Some 
Tips on Using GEOPUBLISH." He states, "You 
get a taste of the potential that still exists in the 
Commodore computer when you see a document 
slide out of a laser printer..." I can verify his 
euphoria here because I have hecn using a laser 
printer with geoPublish for nearly five years. 
Therefore 1 was surprised to later read that 
"resizing Ihimapped graphic images] is pretty 
much ou [oft he <|uest ion, "To I he contrary, GOES 
users who have access Id a PostScript compatible 
laser printer at home oral KINKO'S, for example, 
should try to find the biggest bitmap possible for 
nearly all their geoPublish graphics. 

PostScripl offers GEOS users the unparalleled 
ability to increase l he resolution of Commodore 
graphics, normally 80 x 72 dots per inch. By 
pasting a 4" x 4" size geo Paint image in a 2" x2" 
space within a geoPublish document, you can 
double the active resolution of the image to 160x 
144 dots per inch. It heats I lie jaggics! 

Steve warns us that using "oversized images" 
can ea I up a lot of disk space, and this is true. S till, 
thelascr printer hasgolk'na"badrap" for priming 
graphics lhallook"hlocky."l suggest ihatanyone 
wlioseriously lliinks lliismay bca problem should 
subscribe l" tin laser printed Double-Click, a 
user newsletter of the East Lansing Commodore 
Club produced by Maurice Randall. 

We mi d in keep in mind thai, foi those who 
want to use these larger images, geoPublish will 
allow us to downsize any image without pen alt)' 
on a PostScript laser printer. 

Sincerely, 

K. Dale Sidebot torn 

Thanks, Dale. Your comments are both welcome and 
appreciated. And you're certainly invited to submit 
detailed articles on your favorite subject to us. 
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PERFECT TAX 



Tf..' 



Get PERFECT TAX™ now and 
relax on April 15th... 



THIRTEENTH SUCCESSFUL YEAR! • MANY THOUSANDS ALREADY IN USE! 
Your Simple Answer to the TAX Reform Acts of 1986 through 1994 



Stores data files on disk for quick recall 
Yearly upgrades available to registered users 
Fully screen-prompted, menu-driven and easy-to-use 
Includes helpful tutorial example and forms library 

Built-in calculatoraccumulates input and enters totals 

Instant recalculation of your entire return when you 
change any item with just a single keystroke 

Prints directly onto IRS forms and Schedules or to 
blank computer paperfor use with transparent overlays 
PERFECT TAX is Tax Deductible 



Supports all of these FORMS and Schedules: 

FORMS: 1040, 1040A, 2441, 3903, 6251, 8615 and 8815 
Schedules: A, B, C, D, E, SE, 1, 2, 3 and EIC-A 

TAXPERFECT 128 additionally supports: 

FORMS 21 06, 21 19, 221 0,3800, 41 36, 4256, 4562, 4684, 4952 
and 8396, plus Schedules EIC, F and R 



• PERFECT TAX is the quick, correct, easy 
way to do your taxes • Absolutely up-to-date 
with the Tax Reform Act of 1 986/87/88/90/93 and 
all new tax changes • Simplest tax return 
preparation program available -at any price "Single 
keystroke form-to-form change • Automatically 
calculates and transfers data from every FORM and 
Schedule to the FORM 1040 • Simply answer the 
questions - PERFECTTAX calculates the return, tax due 
or amount of refund due you • Automatically elects the 
greater of Standard or Itemized deductions • Prints data to 
all FORMS or Schedules you need for your complete return 
- ready to sign and file * Highly acclaimed by the tax pros, 
CPA's and tax preparers, PERFECT TAX is easy to 
understand and a pleasure to work with • Separate versions 
available for Commodore 64 and Commodore 1 28 computers 

PERFECT TAX 64 $69.00 
PERFECT TAX 128 $79.00 




(pita shipping — see uitr main ad) 



Avallabla from 

Creative Micro Designs, Inc. 

1-800-638-3263 



FOR THE BEST SELECTION OF 

REFURBISHED COMMODORE EQUIPMENT 
CALL 1 -800-638-3263 




J iffy DOS 

pre-installed on 

every computer & 

disk drive! 



'< r « i I . .', | , | (j 




30 DAY 
WARRANTY 

on all refurbished 
equipment 




CMD 



COMPUTERS 

C64 or C64c (refurbished) 
C1 28 (refurbished) 
128-D (refurbished) 
MONITORS 

1702 (refurbished) 
1802 (refurbished) 
80-column monitors 



s 89,00 
s 149.00 
s 239.00 

s 99.00 

5 129.00 

CALL 



DRIVES 

1541 (refurbished) s 75,00 

1541-11 (refurbished) SPECIAL! s 89.00 

1571 (refurbished) SPECIAL! s 99.00 

Prices do not include shipping charges, and are 
subject to change without notice. All items 
subject to availability, call before ordering. 



Creative Micro Designs, Inc. 




SPECIAL. 

1541-11 Drive 

$89.00 




SPECIAL! 

1571 Drive 

$09.00 
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Commodore Trivia 



iitf, $Un Slain 

Welcome to another edition of Commodore 

Trivia, As many of you may know, these trivia 
questions and answers have been donated by me 
to the Commodore community at large. Unlike 
other articles in Commodore World, these trivia 
questions have been pkced in the public domain. 
I ask only that the trivia questions remain intact 
and unchanged, and that my name and address 



appear somewhere so users ran contact me. I he 
trivia isalsoused ibra contest I run on llie Internet; 
contact me at l lie included address for more 
information. Because curiosity has the best of 
me.Ialwayswelcomeanote or postcard detailing 
where the trivia goes. I always welcome new 
questions — provided they come with answers. 
Enjoy. 



Jim Brain 

Brain Innovations, Inc. 
602 North Lemen 
Fenton, Ml 48430 
brain @ mail.msen.com 



COMMODORE TRIVIA #1 O QUESTIONS 



$090 The 6502 has a rich history. It is modeled after another 8-bit 
microprocessor. Name the processor. 

$09! The 6502 has a older brother that was never produced. Name its 
number designation and why il was not produced. 

5092 I low many different opcodes are considered valid and "legal" on the 
MOS NMOS 6502 line? 

5093 Every instruction takes at least cycles to complete. Fill in the 

missing number, 

$094 Which instructions lake more time than necessary as a result ol the 
answer to $093? 

5095 What did MOS Technologies manufacture before introducing the 
650X line of microprocessors? 

5096 Three companies manufactured the 5502 under a cross-licensing 

agreement. Name them. 

$097 InNTSC-land.howTast doesthelMHz6510intheC64 actually run'/ 
$098 What about in PAL-land? 



$09!) I i.ila is latched intolhe iiSOX microproecssor on the (rising/falling) 
edge? 

S09A Through the years, the 650X line has changed family numbers, yet 
thepanhasnot been changed. (Afamilynumber is dieupper2digits 
in this case) Name the other family numbers used by MOS to denote 
the 650X line. 

$09B Consider the following code: 
ldx#H) 
Ida $ff.x 
What location does the accumulator get loaded with? 

S09C What about the following? 
Idx#l0 
Ida ($if).x 

$09D How many CPU clock signal lines dues the (iSOX require to run? 

$09E Where does the 650X line letch its first byte from after reset? 

$09F i )ne of the original designers on the NMOS 6502 CPU now headsup 
Western PesignCeuterui Arizona, ami makes the 65C02and65C81o 

( PI chips. Name him. (Hint: it's not i luick Peddle!) 



COMMODORE TRIVIA #9 ANSWERS 



$080 The magazines were originally called Commodore Microcomputers 
and Power/Play: Commodore Home Computing. They never did 
seem to nail down the name of the latter as 1 see Power/Play and 
Commodore: Power/Play used as the original names as' well. 
Anyway. Commodore Microcomputers started its life in 1979, 
whereas Power/Pfo\ starred in 1 981 . Both magazines were published 
until around 1 987' when they were merged to form Commodore 
Magazine. Then, around 1990. the magazine was sold to IDG 
Communiealionsand was merged into /((XKCYwas continued for 
a while, but was finally pulled out of circulation. Creative Micro 
Designs purchased the rights to the magazine, and now Commodore 
World is being produced bv CMD. 1 am not sure how strong {if any) 
a link there ishetween RUN and CW, hut some of the same authors 
write for the new publication. Just for added info, here are the ISSN 
numbers: 

Commodore Microcomputers (Commodore Magaziuc)()7'l-1-872-l 
Power/Plav:Commodore Home Computing 0739-8018 

!U'\ (Coinmodore/RUN) 0741-4285 

The Transactor™ is also a correct answer, and in lb on it is below, 

$081 T heinfamous "Tarmac tor". One of the noted C64 hardware-hacking 
magazines, it was originally published by Commodore Canada, 
before being sold to an individual named Mr. Ililden. Its ISSN 
number is 0838-0163. As far as I van tell, this magazine died many 



deaths, but officilly ceased to exist in 1989-90. Its first issue is dated 
April 30. 1978. 

$082 Xo! 'the newer 128 compatible chip (VIC-lle) lias 8 extra pins to 
perform timing functions specific for the 128. In addition, someot 
the registers have extra functions. However, a suitable card to make 
it compatible can be made. 

$083 PbaseAlternatingLiueistheaiiswerhvas looking for. which describes 
(he video encoding used in Europe, bul Programmable ArrayJ.ogie 
is alsocorrccl. which describes the family ofchips used as "glue" logic 
for the C64 I/O and processing chips, 

$084 5: Play, Rewind, East- forward, Record, and Stop/Eject. Later models 
separated the slop and eject functions into two buttons. 

$085 When you change the volume of a voice. The voice need not be 
on i put ting anything. 

$086 Take your pick: 

Control Program/Monitor 

Control Program for Microprocessors 

Control Program for Microcomputers. 

The last one is "considered by many to be most correct. 

$087 Normally, the user cannot enter a tine number higher than 63999, If 
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youwant to bo tricky, however, the numbers can be made togo up to $08C 
65535. ' V 

$088 The PI symbol. It is (SHFT-UPARROVV1 in uppercase mode, but 
becomes a checkerboard-like character when in lower-case mode. 



Non-Maskable Interrupt. Unlike the IRCh this interrupt cannot be 
masked by an instruction. However, some tricks can be used to 
mask it. 



Unlike the graphics characters printed on the fronts ofthekevs. this $080 'N" stands For Nega live. On instructions that change this flag it is 
one isposittoned in the middle ofthe keycap, and should probably be set to be equal in bit 7 oft he result of the instruction, 

accessible in both character sets. 



$08!) In lowercase mode, type a s(iif't-(«> 

$08 A It is different from the 64/128. It is 50003. A zero (0) here indicates 
old ROMs, while a one (1) indicates new ROMs. 

$081$ Interrupt Reljuest. This interrupt is used for things that should 
usually lie allowed to interrupt the processor. This interrupt can be 
masked off by the Sid instruction. 



S0KK It stands lor decimal mode. This mode causes certain instructions 
to treat a bvte as 2 4 bit BCD-coded nvbbles. 



$081-' pR is the way to abbreviate PRINT=, Note that ?= will fail. 



COMMODORE TRIVIA CORRECTIONS 

It's a shame that trivia answers are not trivial (pun intention undecided) to fix. I try my best to both present complete and correct answers for the trivi 
and also correct errors that crop up as soon as I can. So, here is a compilation of corrections for the Commodore Trivia: 



QSOOII Wouldn't you know it, I messed upon the first quesliun. Although the 
answer slated is technically correct, here is a much better explanation: 

Q $000 Commodore started out Intocomputingwitb the PET seriesof computers. 
f am not sure if the first ones had the PET emblem, butnonetheless, what 
doesP ET stand fur'.' 

A $00(1 Personal Electronic Transactor 

It seems this name was an afterthought, so many other expansions can 
also qualify. 1 1 was basically named PET to cash in on the Pet Rock craze. 
Some examples of other expansions: 

Personal Electronic Translator 

Peddle's Electronic Transactor 

Peddle's Ego Trip 

This is where the Commodore magazine Transactor got its name. 

Q $()()•) What is the difference helm en lilt printers in =S008? 

A $009 MPS 802 (Serial). CUM 1526 (Serial). PET 402.1 (IEEE-488). 

(Alter presenting this answer, a number of people indicated that they 
had printers with dot patterns different from my answer. My only 
explanation is that, since the print heads on the printers were 
Interchangeable, Commodoretookadvantageofthattokeepstoeklow.) 

Q.S01F CommodoredidNOT document thcRREGcommandiiiC128Manuals, 

so lhis<|iieslion is technically correct, bill almost everyone considers the 
CI 281) to be the same as the C128, 'the revised answer follows: 

Q $01 F On the Commodore 128, the user manual left three commands 

undocumented. One works, and the others give a not-implemented 
error. Name the commands and what each one does or does not do. 

A S01F Thcanswei depends on which manuals vou have. In the CI 28 System 
Manual, the C128D System Manual, and the CT28 Programmer's 
Reference Cuide, ihe following commands are not documented and 
both return an mi implemented command error: 



Oil 

KEY OIF. 
QUIT 



ll is how m.t, valid when used with the KFY command, as In 



The third command is actually implemented, yet is not documented in 
the C12H System Guide: RREG: reads the internal registers after a SYS 
command. On page 32ti of the C128D System Guide: "RRF.G 

iaflxll.Iyli.statusllll 

This function returns the contents ofthe computer's internal registers 

after a SYS command. 'Ihe conienls of a. x. y. and processor status 

registers are assigned to the variable list. 



EXAMPLE: 

10 SYS DEC("FF59"),8 calls kernel routine "LKUPl.A" 

20RREGA,X.Y,S 

30 IF S ANH | Tl I FN' PRINT "NOT FOUND": END 

40 PRINT "FOUND:"; A; X;Y 

The above example calls a standard kernel routine to check i la given 
logical channel is in use (in this case, logical tile 8). If it isn't. "NO'I 
FOUN P" is printed. If it is in use, "FUCNlV' is printed, and the logical file 
uumber.deviee number, and seivmlar, addressoftheehannelisprinted. 
So, this command is documented in the C128D System Guide. It is 
interesting to note that the command does not appear in the BASIC 7.0 
encyclopedia in the CI 28 PRG. hut does appear in the command list 
immediately following (he encyclopedia, ll seems that Commodore 
either forgot about the command when introducing the C128. and 
remembered il when publishing llieC 1280 System Guide and theC128 
I'Ki ,, m decided to leave il out and then later broke down and included 
il in latei manuals. 

QS03E On every Commodore disk, the drive stores a copy ofthe BAM. Wbar 
does the BAM stand for? 

A $03E 'the correct answer is Block Availability Map. Somehow, I got BAM 
partially confused with Ihe FAT (File Allocation Table) on MS-DOS. 

Q$04C How many pins does a Commodore 1525 printhead have in it V 

A SMC The 1525 (and IS IS) platen actually has 18 bumps on it. which allow the 
single pin print head to construct the 7 bit tall graphics. 

Q$0cJI) When you turn on stock Commodore 1 (>. how many bytes free does it 
report? 

A $060 I went back and checked on the RAM in the Commodore 10 (when 1 
finally unearthed il at the house), and found thai it does indeed have 
12277 bytes free, as the answer stated. 

QStlrlF Although the answer is correct, the wait 6502. xoperatiou will onlvprint 
out the secret message on Revision 2 ROMs. Evidently, Cummodnre 
found this message and removed it in Revision "3 ROMs. 



To date, these are the only corrections I have been made aware of. 1 lowever, don't 
think) am actually this close to perfection. Commodore World's installmentsof the 

trivia are 1 1 editions orsohebind the latest edition (which can be found on-line), so 
CW readers never see some ol my more ridiculous mistakes. I greatly appreciate the 
thousands of Internet users. FlDOXei users, and magazine and newsletter readers 
that check over my answers lor corrections. 
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If Your Product Name is too Perfect 

We've been recently informed by Financial Services Marketing Corp. that 
their Federal income lax preparation software, formerly known as 
TAXPERFECT, will now be marketed under the name PERFEi 7 TAX m . 
The change comes at llie end of nearly seven years ol litigation over the 
name with industry giant WordPerfect (recently obtained !>y Novell). 

Details of the litigation and subsequent name change will be published 
ata later date, as a final ruling on an appeal brought before the Fifth Circuit 
Court is still pending. 



Another Commodore Publication Passes Away 

Sadly, we have to report that Lyun-Carihy Industries, Inc. has finally 
notified us that they no longer will attempt to resurrect (heir publication. 
dieHard. It's now been a year since 1111 shipped their last issue of this 
publication. While man)' of ns remained hopeful that dieHard would 
somehow manage to overcome their problems, official notification thai it 
would not be financially possible for the publication to continue reached 
our offices lasl month. 

In addition to the announcement. LCII approached Commodore World 
and other Commodore-related publications in hopes of striking a deal to 
fulfill remaining dieHard subscriptions. Due to the large losses this would 
incur, the opportunity was declined by each of the publishers, We have 
learned, however, that l,ottdSt«r lias agreed to suhslilute their disk-based 
publication to subscribers oMrV/fffrv/'v Spin nor disk, providingsubscribers 
with a two-disk issue for every two disks remaining on their subscription. 



New Desterm & Browser Character Sets Announced 

Gaelyne Morancc has made available seveial collei lions of new character 
sets for use with MalthcwDesnionds's/)o(i7M terminal program and Rod 
Gasson's /miii'iir utility. Over 200 character sets in all are included, and are 
available via FTP on caiga. mvuterhkicam the //«////<7«i//W<rwH»i directory. 
The filenames to be on the lookout for are: /«ftstr.j/x, ibmset.sjx, amiset.sfx, 
cbmset.sfx, cbmegsct.sjx. vt52.sjx. vtlQZsfx and i hmchrs.sfx (the hitler is only 
for use with Browser), 

'fhe character seis in the thlhet.stk collection include complete \S( 11 
character translations. The chmcbr.slx collection of character sets lor 
Browserarean adaption of sets used by t)\VKRli!2li.'U\v original character 
sets were 5 blocks long and unsuitable for use- with Browser, since limner 
uses 9 block character sets. These sets also needed major adjustments so 
that Commodore graphics would be shown correctly when used with 
Browser. 



Threshold Keeps Them Coming 

Announcement of the release of two more new games has arrived from 
Threshold Productions. 

The first. "Vlummi'i World", isa very nice platform type game where you 
must help guide a rolling bowl from ils starting point to an ending point 
somewhere on the screen. There are little beasties which get in your way 
and bonuses that let you jump higher. You'll build brick steps, walls, and 
iranv other things on your way lo the end of this 30 level game. Retail price 
is listed at US$19.95. 

The second release, the "Gangster/Time Traveller" 'shool 'em up pack', 
provides iwo games with nicely done graphics and one intent: Kill I he 
enemy 1 1 n "Gangster" you take on the role of a police officer who must trylo 
stop the gangsters from breaking out of prison, escaping in automobiles, 
and from taking hostages in a building. In "Time Traveller", you become an 
army recruit who warps through time, stopping to shool down bi-planes, 
helicopters and aliens. Retail price is US$14.95. 

Threshold Productions, 1 77M) ISthNESnite #229, Seattle WA 98155 (internet 
email: tpinfo@eskitno.com). 



Color 64 Goes Freeware! 

Color 64 V 7.37, the last version of the popular C-64 BBS software authored 
by Greg Pfnuntz, lias been released by the author to the Commodore 
market as freeware. 

[ his BBS software, with 1 2 years of work behind it, was declared freely 
redistributable on September Hi, 1995. Color 64 VS. by Fred l )gle, remains 
a commercial product. 

Color r>4 Freeware is being supported by two BBSes in the US. Timothy 
Alien's Twilight Zone in Mesa, AZ, can be reached at 602-827-2706, and 
Richard Cunningham's Desert Oasis in Phoenix. AZ, can be reached at 602- 
849 :.!<S92. 

( \ih>r(>-l i 7 J/can beobtained via anonymous FTP at the site indirecLcom 
in the www/wanderer directory. It may also bedownloadedfrom the World 
Wide Web at litlp.//www.iiidiTecLcom /www /a va nderer/ color, h tm . 

For more information, contact waiiderer@indirect.coni or the support 
BBSes listed above. 



CommNet Looks To Expand 

.Michael Bendure. author of rhe C-Net DS2 Networking system and 
coordinator of CommNet. recently announced the 64/128 BBS network's 
plan to expand to support virtually every popular Commodore BBS system 
with networking capabilities. 



COMMODORE WORLD 



8 



Issue 11 



At present, C-Net 64 DS2 V2.0Z5. and 3.0, Image VL2a, &Netl28 vS.O 

systems are supported by the 70-sile network. Fn the interim, CommNet 
works hy joining the f> networks supported by these BBS systems into one 
through die use of specialized gateways, but there is work in progress to 
develop a set of network standards to be used on all supported systems, 

Sysops of C* Base l>4. Color 64, Color 12S. Omni 128 and other network- 
capable BBSes are invited to contact the CommNet organizers to provide 
input on the project, and to submit their network packet system for 
incorporation into the final structure. 

Interested svsopsshouMrontacI Michael licriduivai hi l-VKK-KI'.iiNlvnicc). 
614-522-6563 (Cygn usX-l BBS) or iiibendiire@>inth wt. com (e-mail). 



Commodore Internet Connection 

Daniel Dalhuann has recently announced the availability of an Internet 
"demo" which he has written and released. The program is apparently 
capable ofTCP/IP and SLIP, protocols used by systems connected directly 
connected to the Internet service providers. While not a complete 
application, the demo program displays that our Commodore 64s are 
indeed capable of dim : ink-met connection. 

llu- demo program is available for download via anonymous] Tl\=i /;,"./ 
/131.18SJ90J3l/puh/e64. and requires a modified user port RS-232 
interface. Details of the interface can be found in die Commodore FAQ, 
maintained by Jim Brain. To obtain a copy of the FAQ, send email to: 
bram@mailmsen.com with a subject of MAILSERVE (all uppercase). and 
the following three lines (all lowercase) as the body of the message: 



send faq.p 

help 

quil 



GE Seeks Buyer For GEnie Online Service 

Rumors circulated early in November that General Electric was looking for 
a buyer for its GEnie online service. According to Doug Wolford, a 
spokesman for GE, the rumors appeared tohave been started by a journalist 
writing in the Washington Past, surmising that the logical step is to sell its 
onlinesen'icL-.I'Otirdaysafti-r\\'olford'sct)inmentsappearedir!aXewsbyies 
News Network story, a follow-up story reported that GEnie had informed 
its information providers, content providers, and development managers, 
as well as all of its employees, that the online service was indeed for sale. 
Horace Martin. VI'. business development and sourcing and acting 
president, GEnie Online Services, confirmed that GE Information Sen-ices 
is working with the investment banking firm of Allen & Company to 
"identify potential buyers fur the company's GEnie online service." 



AOL Passes 4 Million Members 

Okay, so normally we wouldn't talk about an online network thai only 
supports the Macintosh and MS-DOS platforms in our news, but since 
America Online, Inc. once operated the Commodore-only Ql.ink, we 
thought we'd let everyone know how they're doing now that they've left for 
"greener pastures." Citing a recent Odyssey market study, AOL reports that 
it has passed the four million member mark, and is now as large as 
( onipnScm-andl'rodig\ combined. Ironically, the company also released 
its first quarter results around the same time, which showed a 2f>ii"., 



increase in revenues, but at net loss of S10,2li2,()0t>. With such a high loss 
after the substantial gains in revenue, we can only guess that they must have 
kept the same management that ran Q-Link into the ground during its last 
couple of years of operation, 



Commodore CEE GEOS Products 

COMMODORE CEE has taken over distribution of several items for GEOS 
users from their distributors. A few items are new or upgrades: some ;in- 
items that have not been available for quite a while. 

Among the products are TOPDESK, DweailDISKl (\r\vToals2, Marker, 
GruiPaii, PattDA,AutoPuUa,&imTlOGK>& fill patterns), DwmilDISK2 
(Ul.TIPATT, geoGLOBE Collection), DweailDISK3.5 (DweailLABEHS, 
MYgeoDIARY, geoWORDS). BIG STAMP, GPOS PROGRAMMER'S 
RI:l ; ERENCF.(iVIDF.(byMex Boyce — not theoflicial version from Berkeley 
Softworks), GEOPROGRAMMER HELP. geaJOURNAL MAGAZINE 
COMPENDIUM VOLUME 1. and gcolOURNAI. MAGAZINE 
COMPENDIUM VOLUME 2. 

['oradditionalinformationontheseandotherCommodoreCeeproducts, 
contact: Jack Vastier While. COMMODORE CEE. P.O. Box 232115. 
Sacramento, CA 95823 (email: fack.vamleni-hiti.'(a}cee-64.gigo.wm). 



Accelerator Update 

There have been a couple of changes in the design of the new Super64 ( PI ' 
accelerator series reported on in our last issue. The 65C02S processor has 
been replaced with the 65C816S. a 16-bit version of the 6502 which also 
contains an S-bit emulation mode. This design change occurcd just as we 
went to press on Issue 10, and we were unable to gel the new information 
into die news before going to press. 

In addition, CMD has announced thai the accelerators will now be 
equipped with 128K of fast static RAM, instead of the o'<IK previously 
advertised. This change will allow the operating system to be downloaded 
into the fast RAM during startup, thus avoiding any slowdowns when 
calling Kerual or BASIC routines. Even the fastest ROM chips available 
couldn't keep up with the fast processor without adding delays, and fast 
ROM chips proved lo be just as expensive. 

Several other important design changes have been implemented, but 
details have not been cleared for public release at this lime. CMD has, 
however, agreed to provide a sneak preview of the prototype for our next 
issue. Stay tuned I. . 

<T) 



CORRECTIONS 

Issue 10, page 4: There was a typographical error in the email 
address provided for Al anger. The address should have read: 

d04066c@dcfreenet.seflin.lib.fl.us 

Issue 10, page 25: There was an error in the STATUS BYTE 
VALUES given near the bottom right corner of the Serial Bus 
Device Kernal Routine Reference Chart. The value shown for 
Device Not Present is SFF, but should have been $80. 
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A LITTLE ABOUT PRINTER SELECTION 
& MORE SIMPLE BASIC 



When I bough l my Commodore frl over ten 
yearsago.thatwasalt I bought. No monitor, disk 
drive, or tape drive. I didn't even buy joysticks; 
I used oir's from my Atari 2500, Over the next 
year or two I added lo my hardware, starting 
with a disk drive. It was years before I finally 
unhooked my ti-llrom a poriahleTYaiidaUached 
il lo a monitor. Alone the line, I bought a used 
printer. I wasn't sure 1 bad any use for it , but 1 got 
it cheap and figured it might come in handy 
someday. 

1 don't remember who I boughl thatOkimate 
printer from, with its waxy printouts and the 
horrendous paper feed. 1 do remember what 
happened lo I he way I used my computer, 
Suddenly. I was a publisher. I created cards, 
letters, and posters using a program on a 
cartridge called Magic Desk and one on a disk 
called Prim Shop. Everything came out looking 
so professional and clean! My computer was 
becoming more than a game machine; it was 
becominga loo! for my creativity. Nol long after 
thai, I boughl my first copy of GEOS and 
between geoPaint and geoWrite, I could do 
anything I wauled. This kind of power was 
beyond anything 1 imagined when I bought that 
lone Commodore (>4 a few years before. 

Today you would never buy a computer 
without a disk drive. Besides the Commodore, I 
doubt there is a computer around without a 
drive built in. Vou won't be able to use a com [nit er 
these days without a monitor. And more and 
more, you simply don't buy a coin put er without 
a printer. Computers are no longer just game 
machines; they're productivity tools or in the 
words of a radio commentator I heard, 




"information appliances." These types of uses 
require a printer. Because of lids, ihe prices of 
priiilersarecoiuingdownbelowanyl lung I could 
have dreamed of when 1 bought my Okimate. 
Back [hen, a laser printer, if you could find such 
a thing in a catalog, cosl thousands. 'Ihe dot 
matrix printer was just making inroads into the 
market, slowly replacing the daisy wheel from 
hack in the Stone Age of typewriters. And there 
was no such thing as an ink jet prinlrr. The 
printer you may be looking to buy now will be 
different from the ones I had to choose from, and 
not just in price. Here are some choices you'll 
have as you consider buying a printer for your (54 
or 128. 

The snazziest kind of printer you can get is the 
laser printer. It will create the neatest printouts 
of any printer and will do il a lot faster than any 
other type. However, most Commodore 
programs don't have printer drivers to handle a 
laser printer in its high resolution mode. Printer 
drivers are little programs that your software 



uses to know how to lalk to your printer. For 
m OStCommodore programs, tlit drivers arc built 
righl in; you just have to go into some kind ofset- 
up area of the program lo specify which kind of 
printer you are using. That's where the trouble 
comes from; most Commodore programs were 
written cjuile a fen years ago, before anyone 
could have imagined that regular folks like you 
and me might own a laser printer. Since there is 
no way to add drivers to one of these programs, 
you're out of luck. A few programs have separate 
printer drivers, however. GHOS is a good 
example. As long as someone is around to write 
new drivers when new printers appear on the 
market, you're okay. There area number of good 
laser printer drivers for GF.OS. If you don't use 
GEOS, you can still use a laser printer if you 
choose carefully. Some laser prin ler.s will ei nulate 
an Epson FX-80; pretty much the standard for 
dot matrix primers. But if you're just going to 
make it act like a dot matrix, a laser printer is 
probably more than v'tiu need when you consider 
the relatively high cost per page. 

In ihe last lew years, alien type of printer has 
become popular: the ink jel printer. It creates 
printouts which rival those of a laser printer in 
quality. Ihe prices for these printers are very 
reasonable, even for color. Since they're a new 
kind of printer, many Commodore programs 
don't support them directly, but they will work 
with the standard I.psou FX-80 drivers. These 
pi inters are very quiet and handle paper in single 
sheets, although the cost per page is a bit steep. 
It is a u excellent choice for the Commodore user. 

The standard is slill ihe dot matrix. Ifvou buy 
one which is Epson compatible, it will work with 
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almost any software using the F.pson FX-80 primer driver, in fact, thai 

Epson FX-80 is the printer all the rest try to act like. You tan get a 9-pin 
or 24-pin model, the difference being that the 24-pin has better 
printouts in non-graphic modes. The do! matrix printers are usually 
inexpensive, include a large number of powerful features and handle 
paper quite nicely. 

The fear that many users have, particularly those new to computing, 
is thai they will make a wrong choice when it comes to hardware like 
this. When it comes to printers, if it isn't Epson compatible, it stands 
a good chance of not working with your software. Don't buy a printer 
because someone is .selling it cheap; buy one because it will do what 
you need it to. II possible, buy a new printer instead of used. And don't 
forget to buy an interlace, which is what you need to conned your 
Commodore to a standard printer. Interfaces are available from CMD, 
among other places. 

Back to BASIC 

What do you want to do? Which choice do you want to make? Over the last 
few columns I've talked about using commands for branching or changing 

the program flow. We looked at GOTO, a command which makes the 
program jump lo a new line, using [F and "II IhN to make choices, and 
about creating a good way for users to interact with our program. This 
time, we'll set up a routine which many programmers have used over the 
years thai works nicely and is pretty much fool-proof. We'll also look at 
another powerful branching command. 
Lei's start with out input routine. I'll lay il mil herewith some notes. 

10 REM INPUT ROUTINE 



(Thai Kf'M al ihe beginning <>i I In lint makes il a "Ri-.Mark," uhieh is 
ignored by the program) 

20 PRINT "PLEASE CHOOSE YOUR FAVORITE PET 
FROM THIS MENU" 
30 PRINT "1 - CAT" 
40 PRINT "2 - DOG" 
S0 PRINT "3 - FISH" 

(These last few lines will print a nice menu on the screen, offering three 
numbered choices) 

60 INPUT "ENTER 1, 2, OR 3 AND PRESS 
RETURN"; AS 

(Whichever numbert he user presses will be assigned lo the variable we are 

calling AS) 

70 IF A$="l n THEN GOTO 200 

80 IF A$="2" THEN GOTO 300 

90 IF A$="3" THEN GOTO 400 

100 PRINT" PLEASE MAKE ANOTHER CHOICE" 

110 GOTO 60 

(The reason for these last two lines is that someone mighl enter some 
number or letter other than 1, 2, or 3. If thai happens, the program 
won't find a match wiih any of our IF...THEN Statements in lines 70 
through 90. Line 101) will suggest thev make another choice and line 



Refurbished Units & Repair Service ! 

C-64 Return, with P/S {No books) $ 54,95 

C-64 Rorurb, without P/S (No books) 46.95 

1541 Rofurb. with cord, serial cable (No books/disks) 64.95 
Monitor Coble, 5-pin DIN to RCA jocks 4.95 

Serial Cable, 6-pin DIN, 6' 8,95 

Commodore Power Supply for C-64 (used, tested) 7.95 

Power Cord for 1541 3.95 

Power Supply for 1 541 -II 19.95 

Printers/Monitors: We hove e limited supply of C-64 
compatible printers and monitors. Write for current Met & prices. 
Ribbons: We stock ribbons for most Commodore and C-64 
compatible printers. Write for current list & prices. 



Service: We will repair or replace: 
C-64 (not including P/S) $ 35.00 
1541 $45.00 

Service price includes parts and labor. 
Send computer or disk drive with name, 
address, phone #, & describe problem. 
Repair or refurbished replacement will be 
shipped UPS. 
(Please remove any non-Commodore upgrades] 

TO ORDER: Sand check or money order for the total of your order 
plus $6.00 shipping (Personal checks toko 2 weeks to door). For 
COD orders, add S5.00. We currently do not accept credit cards. 

Unique Services (413)496-9275 

68 Velma Avenue, Pittsfield, MA 01201 

All items subject to availability. Prices subject to change. 
MA residents add 5% sales tax (except (or sorvico) 



Commodore Repairs 

Since 1979 

# • # • * 

90 Day Warranty 
on at] repairs 

and refurbished items 

* * # ■ # 

Write for 
unadvertised specials! 



Commodore Chips and Parts 

NEW I'll II.' US »> <« NTAV I'lHHMJCTK 



Upgrade Chips 

6526. 6567.6560. 6561. 6522. B502, 
8562, 8500, 8563, 8564, 8721. 8722, 

325302. 390C59, 251968 $8.95 

901?P5. 9()i;»ai 90122V KG. 95 

251715, 251913, 8560, WD 1772 S10.95 
314972-03(C128 ROM Upgr;ide)S24,95 

Motherboards 

1541 S14.95 

154111 $19.00 

1571 S19.50 

C-64 S34.95 

C-128 S49.9S 

C-128-D S52.50 

1700 REU(512K) Board Only.... S17.95 

Floppy Disk Drives 

1541 $64.50 

154111 w/P.S S74.95 

1571 $89.50 

1581 .$69.95 

Diagnostics & Manual s 

Commodore Diagnostician: Guide to 
diagnose & fin C64/1 2671 541 .... $6.95 
CBM C64/128 Dead Tosl Cnrtridgo 

and Manual $23.50 

CI 28 Diagnostic Cartridge 

and manual S24.75 

Manuals: MPS 802 & 1230, 1084. 1902. 
1581, 1526, 1571.801.C64.C128. Call 



Miscellaneous 

1351 Commodore Mouse $19.95 

Computer Saver 

(C-64 protection system) S14.95 

Printer Port Adapter 

(Any CBM Printer to PC) S24.95 

Monitor Cables Call 

Used Monitors (Low Prices) Call 

1541 Alignmenl Kil $15.95 

SX-64 (2 left in stock) $125.00 

C65 Computer (65/1581 drive) S169.00 
1230 CBM Prinler(Citizen120) S39.95 
New CBM 3.5'DD disks (SOet) ... S7.95 
MPS1000 Fttobcrsf rrin. 3 boxes) SS.OO/box 

C-64 Keyboard S14.95 

C-128 Keyboard (limited Qiy.) ... $27.50 

C-126D Keyboard $24.95 

SX-64 Keyboard (w/ door) $59.95 

Power Supplies 

C-64 n on -repairable S1S.95 

C-64 repairable S17.95 

C-64 Heavy Duty (5.2 amps) $39.95 

C-128 Heavy Duty (5.2 Amps) .. $39.95 

1750 5.2 amps S39.95 

154111 external 110 volts $g.95 

1581 external 110 volts S9.95 

1 84 S Fly back ( Phi II ips ) $35.50 

1084-D1 Flyback , $35.95 

1084 Flyback (Daewoo) S35.95 

Str54051 for 1802C Monitor SI 2.95 



!•«»»■ i nit 28 Grove Slre el, Spring Valley, NY 1 0977 

r il Al rOIl 914.578-6522 • 0ROEHS B00-595-S534 * FAX 914-624-3239 

CORPORATION Hours: 9-5 pm EST* Add S5.00 UPS Charges ■ MC/Visa 
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110 will jump them back to the point in the program where we originally 
asked for input.) 

200 REM THIS IS WHERE THE PROGRAM GOES IF THE 

USER CHOOSES 1 FOR CAT 

210 PRINT: PRINT: PRINT: PRINT 

(This line is really three commands, all strung together. You can do that 
with BASIC ifyou separate the commands with the colon, i try not to do this 
too much because il makes the program more difficult to follow, bul for 
something like this it works well. All lliis line does is make the nest print 
command happen a few lines lower on the screen.) 

220 PRINT "MEOW" 
230 GOTO 20 

his will send the program hack to the beginning so the user can make 
another choice.) 

300 REM THIS IS WHERE THE PROGRAM GOES IF THE 

USER CHOOSES 2 FOR DOG 

210 PRINT: PRINT -.PRINT: PRINT 

320 PRINT "ARF" 

330 GOTO 20 

400 REM THIS IS WHERE THE PROGRAM GOES IF THE 

USER CHOOSES 3 FOR FISH 

410 PRINT : PR I NT : PRINT : PRINT 

420 PRINT "GLUB GLUB" 

430 GOTO 2© 

Notice how each set of commands was pretty much thesame. except for the 
actual words we wauled printed on die screen, first, we sent a few PRINTS 
to the screen to drop down three lines, put a short message on the screen, 
then jumped hack to the beginning. There is anothercommand we can use 
to let us reuse some of our code more than once. Wejust have to send along 
a snippet of text each time to let il know what to print on the screen. 

first we'll create our generic set of commands for responding to our 
user's input: 

200 REM GENERIC RESPONSE 

210 PRINT: PRINT: PRINT 
220 PRINT R$ 



for that small section of BASIC commands wejust wrote. A GOSUB jumps 
to a new line number just like a GOTO, but a GOSUB also has built into il 
a way to get hack to wherever it jumped off. Thai's what flic RETURN tells 
it lo do. The nifty thing about RETURN is thai il doesn't have its line 
number specified in advance. That means that you can use the same 
subroutine in several spots in your program and it will jump hack to 
whichever spot il was called from thai particular time. 

1 lere's how we'll rewrite our program to use the GOSUB command: 

10 REM INPUT ROUTINE USING GOSUB 

20 PRINT "PLEASE CHOOSE YOUR FAVORITE PET 

FROM THIS MENU" 

30 PRINT "1 - CAT" 

40 PRINT "2 - DOG" 

50 PRINT "3 - FISH" 

60 INPUT "ENTER 1, 2, OR 3";AS 

70 IF A$="l" THEN R$="MEOW" 

(The text variable gels set right here. When we gel to the subroutine, (In- 
variable US will be all set.) 

80 IF A$="2" THEN R$="ARF" 

90 IF A$="3" THEN R$="GLUB GLUB" 

100 PRINT" PLEASE MAKE ANOTHER CHOICE" 

110 GOTO 60 

120 GOSUB 200 

0'h is line sends the program off to the subroutine starting with line 20(1. 
When the RETURN command comes up in line 230, the program will jump 
back lo the line after this one. line 130.) 

130 INPUT "QUIT? (Y/N)";SS 

(We're going to give the user a chance to exit the program here) 

140 IF SS="Y" THEN END 
150 GOTO 10 

(Note that we're only testing for a "Y," which would mean that the user 
wants lo slop. No matter what else is entered, the program from here goes 
straight back to the beginning) 



(We'll have losel 11$ lo be the correct response text somewhere back in the Our programs are getting more complicated. Bul if you've been paying 
program. More on thai in a moment) attention as we learned newcommnnds and techniqucs.you should be able 

to fellow along quite easily. There is a consistent logic lo programming 
230 RETURN which comes from the fact thai computers "think" in extremely literal and 

logical lerms. That doesn't mean that our programs have lo look si ill' and 
That RETURN is important. We're not just going to get to this routine with plain. Next time we'll look at some ways of sprucing things up on the screen, 
a GOTO this time. We're going lo use the command GOSUB instead. D 

GOSUB stands for "GO to SUBrouiine," which is a proper computer term 
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WORKING WITH GODOT 



hi the last issue of CM' I introduced you to the 
best graphic program ever available for the 
Commodore (>4/12tS: GoDot. If you just briefly 
scanned thai article ("Wailing for Godot"), I 

would like to suggest that you gel lite issue and 
read the article through. In this article, we will 
take a quick walk through the basics of the 
program and explore I be possibilities GoDot 
offers. 

The program is easy enough to start, lust load 
the iile "GODOT" as you usually do and wait a 
minute (or a few seconds if you're using a 
RAMI. ink!) as GoDot loads it's menus and 
modules. The main screen is the starting menu 
screen and is divided into six windows, which 
arc anchored in their place. In each of the 
windows you will find labeled buttons, which 
are called gadgets. To activate a gadget, simply 
click on its button. The two top windows are the 
"Install" and "Command" gadgets. These are 
used to load or save the graphic type using the 
corresponding module, redisplay the last 
rendered graphic, and to exit the program. In 
using these loaders and savers, you can convert 
different types of graphic formal s. The "Image 
Information" window con tains the largest gadget 
in the main menu, the "Preview" gadget. This 
provides you with a small thumbnail image of 
the graphic you hau' loaded and are working 
with. Next to the "Preview" window yoti will find 
all the necessary information about the graphic; 
its name, its source memory format, the 
resolution of the four bit data and the type of the 
data (color or gray). 

The "Screen Controls" window controls the 
rendering process of the current graphic. The 
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Exec Area determines the section of the graphic 
to be displayed (hull or Clip), and with Colors 
you can adjust the number of rendered colors (2 
to Hi). There is an additional button which 
controls t he graphic resol tit ion oftheCfrl (Hires/ 
Mutti). 

"Cotor Controls" introduces the Palette with 
its Requester. Requesters in GoDot open upother 
gadgets, which can only be accessed through 
their respective requester. The Palette serves the 
purpose of collecting a new color arrangement 
for current and future work. Display lets you 
view the color changes which your graphic has 
taken on. If you like what you see. Accept them. 
If you don't, Undo 'em! You can use the Balance 
gadget to enter an additional requester which 
controls the brightness and contrast of your 
picture This is a very sensitive tool and produces 
excellent results. You can even dither with it and 
alter the screen effects with ordered, pattern, 
noise and random. 

i'he Image Operators" install and activate 
GoDot's many modules. I was going to count 
and list them all until I saw how many there are. 
To lake a look at them all for yourself, simply 
open up the Iile requester and get ready to be 
amazed! To active the installed module, click on 
die Execute button. 



I'he program disk is filled with graphics in all 
kinds of formats, some of which are the finest 
I've ever seen on a Commodore monitor. The 
graphic ofa clown and ol'a hawk are classics! You 
can work with these or with your own graphics, 
convert them, overlay them with each other for 
really cool effects and experiment to your hearts 
content! The German manual contains 99 pages 
of super instructions, but someone will have to 
translate this handbook in ordere for US users to 
take advantage of all ibe possibilities GoDot has 
to oiler. One of the authors has taken on the 
preliminary translation, but it will need some 
revamping before being released. Graphic freaks 
could order the program directly from Germany 
and shouldn't experience problems getting it to 
run, but waiting for the English handbook has 
definite advantages in this case. 

Almost every monl It new modulesaud drivers 
are writ l en for GoDot. The most recent drivers 
are for color bubble jet printers. The results are 
astonishing to say the least. 

CjYII ) loaned a KAMl.ink to Arndt Dettke, the 
author of (ioDol so that he could work on the 
necessary device drivers and basically test the 
program with stale of the art hardware. When 
Arudl called our European office with his lest 
results, we could hear his heart pounding over 
the phone! lie never expected his program to 
deliver such speed. This was the way GoDot was 
meant to lly! A US distributor should start 
negotiations with the German authors and pick 
upGoDol ASAP! ll'sashamelhatoiily European 
users have access to this fine program. 
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Dish Drives 






By Mau/uae (Icatdall 



In January 1983, I purchased my first 
computer, a Commodore VIC-20. I rook it 
home and opened the box with excitement. 
All the promotions and advertising I had seen 
sold me on this computer. 

After connecting everything and hooking 
up my color TV OS explained In the manual. I 
was ready. 1 turned on VIC end it reported 
that it, too, was READY, I sot out to see 
what thismodern marvel could do, and typed, 
"What Is my name?" I guess we hadn't been 
properly introduced yet. VIC thought my 
first name was SYNTAX ERROR! 

As I rood the user's manual, I found out 
that VIC needed to have a program, and there 
were some programs supplied in the manual 
that 1 could type in, I did so and discovered 
that VIC could do some neat stuff, All 1 had 
to do was type RUN after entering the 
program, I could see where, with some 
knowledge of how this computer operated, I 
would be able to think of many different 
ways to make use of It. 

The next day, I turned on VIC again and 
got that now familiar READY. 1 typed RUN 



and if once again said READY. What 
happened to that program I had typed in the 
day before? Lo and behold, 1 had to type it in 
all over again! I found out that the only way 
VIC could retain the program was to leave the 
computer turned on. The manual stated that 
a cassette drive was available to store my 
programs on. [bought one, and then I only had 
to enter a program once. I could store 
everything on cassette tape and then reload 
it from the cassette. Plus, It kapt me from 
making typing errors once I had a program 
correctly saved on tape. It was foster than 
typing In the program over again. Instcod of 
taking over a half hour to type In a small 
program, lcouldreioadtheprogrom f romthe 
cossette In 5 or 10 minutes. What a time 
saver that was! 

Eventually, I needed something faster 
than the cassette tape drive, I purchased a 
Commodore 1541 disk drive and a box of 10 
disks. This 1541 drive was much faster than 
the cassette drive, I now had more data 
storage available To me than I would ever 
need. Or did 1? The rest is history. 
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The Most Famous 
Disk Drive Of All Time 

l"his 154] disk drive from Commodore has been 
loved by millions, and no doubt has been hated 
byjusl as many. No matter what, the 1541 format 
was and slill is the standard used by software 
companies to distribute their work. Every 
Commodore user needs to have at least one of 
these drives. Most devoted users have at least 
two. 

Even I hough my first 1541 seemed new to me. 
it was not new tothe industry. Irhadbccn around 
for some lime, and even the first 1541's were a 
product of lime. They were descendants of 
previous disk drives that Commodore produced 
and used with the PliT/CBM series of computers. 
1 he Til I, though bulky iookingtodav.wasrather 
compacl in size compared toit's predecessors. 

The 1 54 1 continued a tradition of Commodore 
in that it has it'sown operating system. Inside the 





1541 is a self-contained computer that can be 
programmed to do many special things. With it's 
ou ii Disk Opera ting System{known as DOS), the 
1541 can receive a command through the serial 
poii from the 64 or 128 (or the V1C-20). If the 
command is valid, the 1541 will report back to 
the computer with the results of the command, 
otherwise it nil] report an error. There are many 
Commands the 15-11's DOS recognizes and 
through [hese commands or a combination of 
them, the 1541 can he instructed to do things 
that would normally require a considerable 
amount of overhead on the computer's part. 



Upon plugging in a 1541 and turning it on, it's 
ready logo without any complicated installation 
on the users [Kirl. Other computer platlbrmshave 
a new term for this, they call it 'Plug N Play'. 
Commodore marketing never gave this feature a 
name, it's just the way we've always done it! 

Since the 1541 contains its own operating 
system as well as a small amount of HAM, a 
program ran he written to reside and run within 
the drive. This is normally how a copy-protected 
disk is accessed. Various schemes have been 
employed in order to fool the software pirates, 
and most of those schemes take advantage of I he 
drive's programmable features, but by the same 
token, thepirates also use the drive's capabilities 
in order to defeat the copy-protection schemes. 

Perhaps the most useful programmahilitv of 
the 1541 has been in the area of last loaders; 
routines that are loaded into both the drive and 
the computer in order to speed up the 
communication on theserial port. GEOS operates 
this way. If this were not possible, then GEOS 
would never have gained the popularity thai ii 
has, due toil's extensive amount of disk accessing. 

In the early days, single-sided disks were easy 
to find. This Is thetype of disk that was used in I he 
1541. But most of the IBM drives used a 
double-sideddisk.The IBM driveshadlwo heads, 
thus allowing both sidesofa double-sided disk to 
be accessible. It wasn't long before 1541 users 
realized they could use double-sided disks. All 
they had to do was flip the disk upside down and 
cot a notch for the wrire-protect detector. One 
disk could now take the place of two disks. 
Dnuble-sidcd disks became cheaper, and 
single-sided disks soon becameextinct. IBM users 



were buying double-sided 5.25 disks in large 
quantities, and so were Commodore users. 

The Most Under-Rated Drive 

The 1571 drive came along when Commodore 
released the new 128, Not only did Commodore 
design and build a remarkable computer, they 
had an equally remarkable disk drive logo along 
with it. Now those double-sided disks could be 
formatted and used without having to Hip them 
over, just like the big boys. 

Now we have a single-sided drive fort he M and 
a double-sided drive for the 128. Bui Commodore 
also gave the 128auniquefeature.lt can perfectly 
emulate the 64. Not to be outdone, the designers 
of the 1571 decided to make thedriveemulaie the 
1541. The owner of the new ( ■ 1 28/1 57.1 combo 
could have the best of both worlds. 

To top it off, since the 128 had the ability to 
boot up in CI '/M mode. Commodore added some 




additional capabilities to the 1571. It could read 
from and write to most disk formats from other 
C'P/M machines. It could even use an MS-DOS 
formatted disk that was intended for lb use 
double-sided IBM drives. 

Remember how fast the 1541 seemed in 
comparison to the cassette drive? The 1571 
siTmedlikcaniiiherstcpiipmpi rlormancewhen 
used on the 128. The C-128/1571 combo was 
designed to operate at a much faster serial port 
speed than the C-64/1541 counterpart. 
Commodore saw the need for the faster diskaccess 
and il was indeed welcome. Unfortunately, when 
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the l2Hwasoperalediut>l mode, the 1571 had to 
slowdown to the speed of the 1541, Supposedly, 
compatibility was the reason. 

The 1571 never really caught on big. Most 
software companies still released their software 
in the 1541 format because the 1571 was able to 
read the single-sided formal with no 
problem. It wouldn't matter which drive 
was being used, only one disk format was 
needed. As advanced as the 1571 was, the 
Commodore user could get by without 
ever having to own one. It's a shame; there 
was no other drive like it on any platform. 

Disks Are Getting Smaller 

lust about the time you would think you 
needed a bilker drive to hold bigger disks, 
the disks and the drivesget smaller! Along 
came the 15S1. It was smaller and so were 
the disks. Hut those handy little ,'i,5 inch 
plastic-eased disks actually hold n tore data 
than even the larger 5.25 inch double- 
sided disks. 

Commodore was in the Amiga business 
and the Amiga's standard drive was a 3,5 
inch unit that was built into the machine. 
Since Commodore already had some 3.5 
inch mechanisms lying around, someone got the 
idea of modifying the DOS from the 1571 to work 
with it. The result wasa nice littledrive that could 
hold more than double the 1571. 

The IBM community was beginning to seethe 
value in 3,5 inch drives also. The 5.25 inch drives 



were beginning to fade in popularity on that 
platform. The 1581 was also given the ability to 
read and write to IBM formatted disks. It's native 
format, however, was specific to the Commodore. 
It could connect to the serial port just like the 
other drives and communicatedjust as fast as the 



Commodore users bought one, but it's suprisiug 
how many users have never owned one. That has 
to be blamed on thesoftware companies. Original 

software was still released in the 15-1 1 formal. 
The 1 581 uses a disk that is considered to be a 

double-density disk. Probably in the early days of 
the 3,5 inch disk, there was not any 
mention of its density. But the IBM users 
now needed more data storage, so along 
came I he high-density disks. That's where 
Commodore stopped... 

And CMD Continued 

Commodore must have made a bunch of 
1581's, because long after production 
stopped, they were still shipping units. 
Even after Commodore closed its doors, 
new units could still be found. Someone 
in engineering no doubt thought of 
producing a high-density version of the 
1 5H 1 . Bui there we re just loo many 1 58 1 's 
sitting in the warehouse. 1 think I he pencil 
pushers won. The 1591 never came to be 
(I think that's what it would have been 
called, it was the only 15x1 number leftl) 
1 1 would have been a good drive to have, 
fhanks to Creative Micro Designs, we 
1 571 , To the user, it seemed a little faster because have the 1591 after all. But it's called something 
theactualdiskaccesswithinthedrivcwasquicker. else, and it is also much more than the 1591 ever 
Oddly, the 1581 was never packaged along would have been. It's t he FD-2000. This drive can 
with a computer. When Commodore released plug into the serial port just like any of the 
the 12HD, it had a built-in 1571 drive. The 1581 Commodore drives and will do just about 
hail to be purchased separately. Many serious anylhingaCommodoreuserneedsadrivetodo. 
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Disk Drive Speed Comparison 

Because disk drives are mechanical devices, differences in the (Disk Operating System) and serial bus communication methods, 

mechanisms used can makea big difference in their performance— The Commodore 128 uses a fast serial transfer protocol (in 128 

especially when comparing 5.25 inch mechanisms to 3.5 inch mode) that has a profound effect on all the devices tested— except 

mechanisms. Other factors in speed include efficiency of the DOS the 1541, which has no built-in fast serial routines. 



Drive Speed On C64 

(or 64 Mode on C1 28) 
operation 

LOAD 

154 block PRG 



Drive Speed On C128 




time in seconds 

95 
95 
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154 block PRG 
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125 block SEQ 
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Tin; hcautv of it is that it can read ami write to ;i 
1581 disk. 

The FD Series drive is actually ottered in two 
diilcreni models. The ol her one is known as the 
FD-4000. The main difference is in the drive 
mechanism that is used. The FD-4000 can uul 
only use the double-density disks like the l. r >Hl 
uses along with the high-density disks as the 
FD-2000 uses, but it can also use an 
enhanced-density, or EI) disk. The ED disk can 
Hold twice as much data as the HO disk and the 
111) disk holds twice thai of the DD disk. 

The ED Series drives are really at the top of the 
heapin the computer industry. They are the most 
remarkable and versatile drives ever made for 
any computer platform. A disk can he formatted 
and partitioned in much the same way. An 
individual partition on an ED formatted disk can 
simulate any of the popular Commodore disk 
drive formats. You can put 1541. 1571, or 1581 
partitions on the disks, or you can use CMD's 
proprietary native made partitions. (If course. 
you can have multiple partitions on each disk, 
allowing you in have a mixture oi different 
partition types. The only limitation is on the 
amount of disk space available. 

One example of using the El) drive would he to 
take an inexpensive high-density disk and put f) 
1541 partitions on it. You could then take the 
whole disk copier that CMD supplies, known as 
"MCOPY", and copy nine of your non 
cop) protected 1541 disks In it. 1 he disk could 
either be used for backup purposes, or you could 
use it for your actual work disk and put your 
original 1541 disks away for safe keeping. If you 
have several disks that you useon a regular basis. 
you would now only need one disk. 

The Pattern Ends 

You may have noticed that the IBM industry has 
been setting the stage and controlling the types of 
disks we use. We've gone from single-sided to 
double-sided disks. Then we .started using 3.5 
inch disks. When CMD introduced the EI) drives, 
we could use the high-density 3.5 inch disks. The 
MM users keep wanting more, and somehow we 
are able to follow along and keep up with them. 
You would think they would also want the ED 
disks. After all. they hold twice as much data as 
the I ID disks. On an IBM machine, an I ID disk 
will only hold 1.44 megs. Some of the files used on 

an MM can be quite large, and I he data files I hat 
can be created can be huge. So. it would seem [hal 
the ED disk format would be popular. This just 
wasn't the case. Software manufacturers steered 
towards theCD-ROMs for their original software. 
I i'lhey supply soft wareon disk, it's in high-density 
formal. If they need more than one disk, they do 



so. I don't know iflhe users aren't interested in 
theEDfonnat.ifit'sthecouiputermanufacturers 
reluctance to equip new machines with the 
mechanisms, or if soft ware companies aresetting 
the. standard. Whatever it is, floppy drives a re on I 
and CD-ROMS and huge hard drives are in. Most 
IBM users have one floppy disk drive; many 
Commodore users have three, four, oreven more. 

What this has done is made the ED formal 
scarce. It never tookoff: the MM industry sets the 
standard. The companies that manufacture the 
ED mechanisms have all but ceased production 
of the units. That means that the FD-4000 is in 
very limited supply and the ED disks are still 
much higher priced than the I ID disks. The 
FD-2000 does not suffer from any shortage 
problem. It will be around for a long time to 
come. 

i think we've seen the end of ihe disk drive 
pattern between computer platforms. To a 



I ouimodore user, a high-density drive can hold a 
tremendous a mount of data. Since our programs 
and data files tend to be smaller than a typical file 
on another computer platform, we are perfectly 
happy with a high-density disk. Bin we also have 
the luxury of the ED disk in an FD-4000, at leasl 
for those who have already acquired one or are 
planning to. Just think, a single floppy disk that 
can hold four 1581 partitions. It sure is nice. 

What's really amazing is that many people are 
still very content with their 1541 drives. You 
would think the 1541 would be too old and 
primitive today. The 1541 grew out of it's 
predecessors, and like wise, every drive since I hen 
has been built on the same ideas, only better. It 
would be hard to top the FD Series drives, and 
any serious Commodore user should thlnkaboul 
owning one. But you still need one of those old 
beloved 15 lis! 



Disk Drive Specificatii 


cms & Capacities 




1541 


1571 


1581 


FD-2000 


FD-4000 


Controller Type 


GCR 


GCR/MFM 


MFM 


MFM 


MFM 


Physical Media Size (inches 


5.25 


5,25 


3,5 


3.5 


3.5 


Media Type 


SSDD 


DSDD 


DSDD 


DSDD/HD 


DSDD/HD/ED 


Rotation Speed (RPM) 


300 


300 


300 


300 


300 


Heads (disk sides) 


1 


2 


2 


2 


2 


Cylinders 


35 


35 


80 


80 


80 


Logical Blocks/Cylinder 


17-21 


34-42 


40 


80 


160 


Logical Block Size (bytes) 


256 


256 


256 


256 


256 


Physical Sectors/Cylinder 


17-21 


34-42 


20 


20 


20/40 


Physical Sector Size (bytes) 


256 


256 


512 


512/1024 


512/1024 


Formatted Capacity (bytes) 


174,848 


349,696 


819,200 


1,638,400 


3,276,800 


Maximum Blocks 


683 


1,366 


3,200 


6,400 


12,800 


Maximum Free Blocks 


664 


1,328 


3,160 


6,336 


12,736 


Overhead Blocks 


19 


38 


40 


64 


64 


Maximum Files/Directory 


144 


144 


296 


5,658 


11,347 


Maximum DOS Directories 


1 


1 


27 


2,830 


5,674 


DOS ID 


2A 


2A 


3D 


1H 


1H 


DOS Buffers 


5 


5 


8 


32 


32 


Device Number Switching 


N/A 


8-11 


8-11 


8-15 


8-15 


Bus Protocols 


IEC 


IEC/CFS 


IEC/CFS 


IEC/CFS/JD 


IEC/CFS/JD 


Microprocessor 


6502 


6502A 


6502A 


65C02 


65C02 


Clock Speed 


1MHz 


2 MHz 


2 MHz 


2 MHz 


4 MHz 


RAM 


2K 


2K 


8K 


32K 


32K 


ROM 


16K 


32K 


32K 


32K 


32K 


MS-DOS Format Support 


N/A 


360K 


720K 


720K/1.44M 


720K/1.44M 
2.88M 


Options 


N/A 


N/A 


N/A 


Real-Time 
Clock 


Real-Time 
Clock 
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Commodore Drives 
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htf. jjifH Stain 



Commodore has had a long history, 
producing a wide variety of peripherals 
for their popular computer systems, In 

lhw;u'iic]t', we'll focus on I he disk drives making 
up Commodore's 15xx series, mainly intended 
for use with the VIC-20, C-64, and C-128 
computers. I hope you'll enjoy finding out about 
the various models and how they came about, 

At this lime, I'd like to precede thisarticle with 
a brief disclaimer concerning the information 
presented here. I have tried to the best of my 
ability to present the most accurate information 
pertaining to the history ofCommodore 
and its products. Most of this 
information has been confirmed, hut 
some of tlte details either have not been, 
or cannot be confirmed at this time. 
Where such information is used in this 
article, I've taken special care in noting it 
as. such. Ifyou have any information that 
can either confirm or disprove the 
statements presented here, please 
forward these to me by whatever means 
possible. 



jack estimated thattypiealhome computer buyers 
would purchase a cassette tape drive unit for 
mass storage. One might say that Jack estimated 
wrong. Soon after the VIC was introduced, 
customers started asking about the disk storage 
device that Commodore was "planning" at the 
time. 

(aught somewhat oil guard, Commodore 
raced to deliver on the promise of an inexpensive 
disk drive unit for the (. omimnforc VIC-20. The 
result was thcConmmdore VIC- 1540 llnppv Disk 
Drive. The 1540 was the father oi the very 




In The Beginning... 

Let us step back in time. Commodore 
produced disk drives almost since the lime tln-y 
introduced their first computer system, the 
Personal Electronic Transactor or i'KT. Since 
those first computers were aimed at business 
environments, Conunodoreproduceddiskdrives 
to satisfy the need to store and retrieve large 
amounts of data in an easily accessible and 
economical fashion. Many of those will be 
covered at a later dale, in a separate article on 
PBT/CBM Drives. 

In theearly Hl.SO's.JackTramiel ofCommodore 
decided that the world was ready for a "computer 
for the masses" and introduced the Commodore 
VIC-20, one of the so called "home computers". 



Left stuck, tap tolhiUom:$l : D-1001,2011U>, 2031.2(81 (full-height). Right slack 
lap to bottom: 8250, 8050. 



successful Commodore 15xx disk drive line. 
1 lowever. the 1540 drive was itsell'a descendant 
of another Commodore drive, which is where we 
begin our tour. 

The Commodore 15xx drive line can trace its 
roots back to the 2040 dual floppy disk drive, 
developed for the PET/CBM line of computer 
systems. Although we won't go into much of the 
detail ol'the2040 in I his article, it wasa dual drive 
unit that was enclosed in a heavy sheet metal 
case, and contained "lull height" drive 
mechanisms. The204() is oiieoflhevarliest drives 
that Commodore produced, ami it was mainly 
iisi-il wild linearly I'll '( [i.\l line Inn umpuiers. 



The PET/CBM 2041 -A Myth? 

Research suggests that I he 15x3! series of drives 
was not created directly from the 2()40diskdrive, 
however, but that an intermediate drive existed 
between the two. This drive is called the 
Commodore 204 J disk drive. Although no 
confirmed reports of this drive's existence have 
surfaced. Commodore sources note that this 
drive was actually the unit that became the 1 540. 
We do know that the Commodore 2041 disk 
drive was pre-announced and was slated to be 
available in mid-197!!. Evidently development 
was temporarily scrapped, only to be 
rejuvenated when the demand for a disk 
drive for the Commodore VIC-20 
swelled. Hie development oflhe2041 
disk drive was then cvidenth resumed. 
albeit with one important change: the 
unit would he called the V1C-1540 floppy 
disk drive. 

The VIC-1540 

The 1540 unit utilizes. 1 ). 25" single-sided, 
double-density magnetic floppy disks for 
information storage and can store 
168,1356 bytes of user data per disk. For 
recording data onto the floppy disk, the 
Commodore-proprietary Group Code Recording 
U,t li) system was used. Although earlier 
Commodore drives were dual drives and used 
full height m each isms enclosed in metal cases, 
the 1540 uses a half height drive mechanism 
developed by ALPS electric Company, LTD., and 
is housed in a durable plastic case measuring 
97mm high by 200mm wide by 374mm deep. 
The case is oil-while in color, and the affixed 
decal contains simplistic white lettering on a 
brown background!. In addition, the VIC-1540 
drive differs in its interface to the computer 
system. Earlier drive units used the standard 
IEEE-488 parallel bus to communicate with the 



Volume 2. Numbers 



18 



COMMODORE WORLD 



computer system, but the 15*10 broke with thni 
tradition and implemented a new serial bus (also 
called [EC bus} interface. Why the drive uses this 
hus is an interesting story iti itself. A noted 
Commodore authority, Jim Butterfield, related 
the details of this change to me; 

"Asyou know, the first Conimodorecompuicrs 
used the 11-KH bus to connect to peripherals such 
asdiskand printer. I understand that these (cables 
for the DEEB488 bus) were available only from 
one source: Beiden cables. A couple of years into 
Commodore's computer career, Beiden went out 
of slock on such cables (military contract? who 
knows?). In any ease, Commodore was in quite a 
li.v they made computers and disk drives, hut 
couldn't hook 'em together! So [Jack I Tramiel 
issued the order: 'On our next computer, gel off 
that bus. Make it a cable anyone can manufacture." 
.And so, starting with the VIC- 20 the serial bus 
was born. It was intended to be just as fast 
as the IEEE- 488 it replaced." 

Thestory might have ended there, except 
anyone who has ever used a 15xx series 
drive knows they can he as slow as molasses 
when loadingdata. How could this be? Jim 
Butterfield explains: 

"Technically, the idea was sound: the 
6522 VIA chip in the VIC-20and the 1540 
has a 'shift register' circuit that, if tickled 
with tile right signals (data and clock) will 
cheerfully collect H hits oldata without any 
help from the CPU. At that 111111'. it would 
signal that it had a byte to be collected, and 
the processor would do so, using an 
automatic handshake built into the i >.".:!:: 
to trigger the next incoming byte. Things 
worked in a similar way outgoing from the 
computer, too. However, we early PI"[*/CBM 
freaks knew from playing music using the ii. r )22 
chip thai there was something wrong with the 
6522's shift register: il Interfered with other 
functions. The rule was 'turn offthe music before 
you do anything else'." 

"The Commodore engineers, who only made 
the chip, didn't know this until they go) into final 
checkout of the VIC-20. By this lime, the VIC-20 
board was in manufacture. A new chip could he 
designed in a few months (yes, the silicon guys 
had application notes about ihe problem, long 
since), but it was TOO LA'IT!" 

"A major soli ware rewrite had lo lake place 
that changed the VIC-20(andlhe 1540diskdrive) 
into a 'bit-catcher' rather ihan a 'character- 
catcher'. !t called foreight times as much work on 
the part of the CPU: and unlike the shift register 
plan, there was no tin ling/liandshjikc slack I ioie. 
The whole thing slowed down by a factor of 
approximately 5 to 6 [times)." 



So, Commodore started out the drive series 
with a significant speed handicap, which we will 
see them perpetuate through many models in 
this series. 

To create the disk operating system for the 
VIC- 1 540 drive. Commodore used its PET/CBM 
drive DOS code as a base and striped out the 
support fora second drive unit. In addition, the 
IEEE--188 communications code was removed and 
replaced with support for the new Commodore 
serial bus. With these changes. Commodore 
created ,i new i >( )S revision thai uoukl In i nine 
the base for most of the 15>0t line: version 2.6. 

The VIC/CBM 1541 

The most popular (and most common) drive in 
the Commodore 15xx series is undoubtedly the 
L541, which was produced in a number of 
pennulalionsover I he years. I'll at tempi lobrielly 




Uftstad, toptobottoiKlMl (Alps), 1541 (Newtmttia), IS41 (ffewtmtit >). 
VJC-1S41. Ritfii stack top to bottom: J5-I1C (Ncwtrotiirs). 1541C 
(Newtronia), lS41C(Alpi). S250LP. 



explain the differences between the various 
versions. 

the 1:141 disk drive unit was introduced with 
the Commodore 64 computer system. The first 
version of this drive, the original 1541, was 
physically equivalent to a 1540, and differs only 
in the DOS code used inside the unit. Again, the 
version is 2.6, but changes are apparent. Let us 
again turn to Jim Butterfield for explanation: 

"When Ihe Commodore 64 came out, the 
problem VIA 6522 chip in the VIC-20 had been 
replaced by the CIA 652(i. This did not have the 
shift register problem which had caused trouble 
on the VIC-20, and at that time it would have 
been possible to restore plan 1 , a last serial bus. 
Note thai ibis would have called fora redesign of 
the 1540 disk drive, which also used a VIA. As 
best i can estimate — and an article in the llilili 
Spectrum magazine supports this — the matter 
was discussed within Commodore, and it was 
decided that VIC-20 compatibility was more 
important than disk speed. Perhaps the prospect 



of a 1541 redesign was an important part of the 
decision, since current inventories needed to be 
taken into account. But to keep the Commodore 
64 lis a "bit -hanger', a new problem arose." 

"The higher-resolution screen of the 64 (as 
compared Iodic VIC-20) could not he supported 
v, iihoiu stopping the CPU wen' once in a while. 
To be exact: every 8 screen raster lines (each line 
of text), the CPU had to be put into a WAIT 
condition for 42 microseconds, so as to allow the 
next line of screen text and color nybbles to be 
swept into the chip, (More time would be needed 
if sprites were being used). But the bits were 
coming in on the serial bus faster than that: a bit 
would come in about every 20 microseconds! So 
t he poor CPU, frozen for longer than that, would 
miss some serial bits completely! Commodore's 
solution was to slow down the serial bus even 
more. That's why the VIC-20 has a faster serial 
bus than the 64, even though the 64 was 
capable, technically, of running many 
limes faster," 

So, as Mr. Butterfield explained, ihe 
1541 DOS code was patdied to send bits to 
the computer at a slower speed. Since VIC- 
20 users could lake advantage of the full 
maximum data transfer speed, two special 
user commands (U1+ and U1-) were added 
tiiihePi>\(ii,ill<>\\ software control ol the 
! i. n:\lr; speed. In hpira! Commodore 
tradition. U I- speeds up the transfer speed 
25%, while UI+ slows il down. The drive 
powered up in IT- mode. 

So. the 1541 was basically a kludge to 
the 1 540 to allow thedrivc to work with the 
new machine. The first units were off-white 
in color, most likely an efforl to deplete existing 
154(1 case stock, while later units sport a brown 
case that matches the Commodore 64 computer. 
Thcdecals evolved from the basic white-on-brown 
decal similar to the one of the 1540, to the 
multicolored decal preseni on the later units. 
Internally, ihe drive electronics went through 
numerous revisions, and the mechanism 
tmderwetil a change as well. 

The early 1541 drives used ihe same ALPS 
drive mechanism as found in ihe 1540. This 
mechanism is easily spoiled because the closer 
mechanism of the drive is of the "push-down" 
type, where a user inserts a disk, and ihe pushes 
down on I he drive door. To release ihe disk, the 
user pushes in on the closed door. This drive had 
numerous overheating and mechanical problems, 
so Commodore eventually formed a joint venture 
with a company called Mitsumi F.lectric 
Company. LTD. The joint venture was named 
New ironies Company. LTD., and its sole purpose 
was to produce acheaperaud more reliable drive 
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inechanisui.Thcse newer units aredistinguished Commodore would sue them. Needless to say, 
bythepresenceofa"mrn-down'*levercloser.The Chinon cat CBM a deal on mechanisms, and the 

user inserts a disk and turns die lever to engage 1541-11 was born. 

the unil. Returning the lever to the open position With this drive. Commodore changed from 
Trees the disk for removal. These drives were using an internal power supply to supplying 
indeed better, although both versions suffered powerviaanexternalpowersupply"brick".With 

overheating to some extent. the power supply now located outside the drive 

The Commodore SX-64 portable system also case, the drive shrunk in size to 77mm high by 

made use of a (built-in) 1541 disk drive unit. 184mm wide by 256mm deep. As with the 1541, 

Although this unit has no unique 

mode] number, ii could be 

purchased separately lit upgrade 

the SX-64 into a double drive 

DX-64 portable. This upgrade was 

made possible by removing the 

plastic compartment above the 

lower drive and installing the 

second drive unit in its place. 
The next version of die 15! 1 to 

be released was the 1541C disk 

drive, which was introduced with 

the Commodore 64C. This model 




L 



1.1! K,(iX, i,iph>lniUtmi:2t) il. 20.UI.P. Right stork, toploboltom: VIC-I.V!. 

wc-im. 



shares the same physical dimensions of the 1541 there are two versions ot the 154141 drive. One 

drives, but is housed in a case color coordinated has a deep "turn-down" lever that hits a landing 

with the C64C unit. Internally, this was the first at the top ofthe front bezel (Chimin mechanism), 

15xx series drive to feature a track one sensor, while the other has a shallow lever that has no 

which could he used to alleviate the dreaded such external landing lo rest against (Newtronics 

"head knock" problem. This problem, present on mechanism). 

all of thepreviousCommodore drives, was caused 

bythe drive not knowing where track one was on The CBM 1551 

thedisLTheDOScompensatedbysteppinghack The 1551 was an "enhanced" 1541 for the 

the head the maximum number of tracks present Commodore 264 computers series. Although 

on the disk, thus ensuring that it would reach 

trackone. [ftheheadwasanywhercbulallheend 

ofthe disk, head banging would occur as the head 

reached the track one stop and the software tried 

to continue stepping the head. Interestingly, 

although early 1541C units contained a DOS 

patch (again, no version number change) to utilize 

the sensor, undisclosed compatability problems 

forced Commodore to make this sensor and the 

DOS patch optional on most versions of the 

154 1C. hater units contained no sensor at all. For 

units with the drive sensor, users could cut a 

jumper on the circuit board to enable it. 

At this time il is important to also mention 
the 1542 floppy disk drive, basically a 1541 in a 
charcoal gray case (color matched to the 
Commodore 264 series of computers), this drive 
was pre-announced, hut may not have been 
actually produced, 

The last drive in the 1541 series is the 1541-ii 
disk drive. This unit was the result of a possible 
lawsuit. At the time. Commodore found out that much of this unit is identical to the 1541. this 
a company called Chinon was developing drive did differ in some respects. Colored charcoal 
Commodore drive mechanisms for the clone gray to match thecomputcrs, the 1551 interfaced 
market and was underselling Commodore. CBM to the Commodore Plus/4 and C16 via a special 
asked Chinon either to give them a good deal, or parallel interfacecahle.Thisarrangemeiitallowed 




Taptobottom; !541-!!(Ncwtronkl), l541-lt(Chiwn), the 
Talker ritrr 1570, 



the unit to transfer data 4 to 5 limes faster than 
the 1541, but was only usahle on the 264 series. 
The version ofthe DOS in this unit is 2.6 T DISK, 
although the DOS is changed substantially to 
accommodate the parallel interface and the 
numerous enhancements in the drive DOS. 
Research suggests that the 1551 drives came with 
both ALPS and Newtronics drive mechanisms. 
Unlike earlier 15xx drives, of which up to 4 could 
be attached to a computer, only two 1551 units 
could be hooked up lo a 264 series computer. 

During the drive unit's development, 
prerelease documentation referred lo ibis drive 
as the SES-481 fast Disk Drive (SFS probably 
stands for Super Fast System, or something 
similar). This drive gathered many nicknames 
during its development, including TED Disk, 
(TED stands for Text Editing Device and this 
name pays homage lo the original 1540 being 
called the VIC-1540), the Kennedy Drive, or 
Kennedy Technology Disk (KDisk). The latter 
two suggesi a play on the name TKD Disk, and 
refer to Ted Kennedy, the US Congressman. 
(What that says ahotil the drive I have no idea.) 
Ironically, this drive is a rarity in the United 
Stales, as almost all of I he production units were 
manufactured for the European community. 

The CBM 1571 

The next drive in Commodore's drive evolution 
is the original 1571 drive, which ushered in a new 
case style. The slim refined case matched the 
styling ofthe Commodore 128 computer. The 
computer which this drive was introduced with. 
This drive is, in some respects, the most 
complicated drive Commodore ever 
manufactured. 

The 1571 unit can function in one of two 
modes. One mode, called 1541 mode, causes the 
unit lo behave jusl like a 1541 drive, complete 
with DOS 2.6 and the idiosyncrasies ofthe 1541 
drive. The second mode is called 157 1 , or native 
mode, where the drive allows data storage on 
both sides ofthe floppy disk. This increases the 
storage capacity from 170 kilobytes to 340 
kilobytes. 

The 1571 also has hardware and firmware that 
allow it to read and write any number of single- or 
double-sided Modified Frequency Modulation 
(MFM) encoded disk formats, included so that 
the drive could be used with the Commodore 
128's CP/M mode to read CT/M disks made for 
oilier computer systems. The MFM recording 
system bears special mention since il is the first 
time since the production ofthe Commodore K" 
8280 floppy disk drives (which could read IBM 8" 
floppy disks) that Commodore supported an 
industry standard disk format. 
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While in native mode, the 1571 utilizes version 
3.0 of the DOS code, which is built off the 1551 
DOS code. This may seem acceptable, since 
Commodore finally changed the version, but 
Commodore had already issued version 3.0 of 
DOS with the 8280 8" PET/CBM floppy drive 
and th*D9060andD9O9OPET/CBM hard drives. 
The drive ROMs were not similar in any way. 

The various 1571 drives manufactured by 
Commodore made use of drive mechanisms by 
both Xewtronics and ALPS. Unlike the 1541 
model, however, the differences between the 
mechanisms isn't immediately obvious, as hnih 
use a "turn-down" latch engagement system. 

With the 157J drive, Commodore finally 
corrected the data transfer speed problems 
present in the 15xx series by introducing "burst'' 
loading. Although touted as a new development, 
this enhancement merely utilized I ho original 
plan of performing hardware bit transfers that 
were developed lor (he 15.1 1 disk drive. 

Commodore had also created a single-sided 
version of the 1571. dubbed as the CBM 1570 
disk drive. This unit, featuring a 1541C style case 
and single-sided drive mechanism, contained the 
same DOS version u umher, and could operate in 
burst modejusl like the 1571. 

With respect to the 1570 and 1571, I've been 
unable to determine which was released first, and 
how much time there was between the release of 
tile two drives. There is some speculation that the 
1570 may have been released to accompany the 
early C12S's in Furope (where no FCC approval 
was needed) while Commodore was resolving 
some final problems with the BOM code needed 
for the full 1571. While the only 1570 drives I've 
encountered contain ALPS drive mechanisms, it 
is believed that 1570 drives with Newtrouics 
mechanisms were also produced. 

As Commodore prepared to release the 12SD, 
a cost reduced version of the 1571 was created for 
inclusion as an interna] drive for thai system. 
Although the mechanism differs from the older 
external 1571, the drives are functionally 
equivalent There are two names by which the 
128D's internal 1571 arc-identified; some refer to 
it as tile 1571 D, while others refer lo it as the 
1571CR. 

Oddly enough, Commodore designed a new 
external 1571 which used the same mechanism, 
and probably had similar electronics, and this 
project was referred to by those working on it as 
the 1571CR. It appears that this drive was to be 
the 1571-11 drive, which is basically a 1571 dri\ e 
with a smaller case and drive mechanism ami a 
1541-11 external power supply. While some 
reports claim this unit exists in larger quantities 
in Europe, sources from within the late 



Commodore Engineering department claim that 

i he design was never produced. 

Commodore also worked on creating a 1572 
disk drive, which was a dual drive version of the 
1571 disk drive unit, The project was never 
completed, however. and tliust he 1572 was never 
produced. A concern over power supply failure 
problems and DOS code bugs kept this drive 
from ever reaching the market. 

The CBM 1581 

The last in the line of drives produced by 
Commodore for 8-bil users was the 1581 3.5" 
disk drive, just as live 1571 drive differed 
substantially from previous drives, the 1581 was 
also a major departure from all the previous 
Commodore (non-Amii>a) disk drives. For the 




Toptt imnmCMD FD-4060, two tSSl X CMDHD-20. 
1571 (Alps), 1571 (Newtronia). 



firsl time. Commodore built a 3.5" drive unit, 
using a standard IBM drive mechanism, and 
supported the IBM standard MFM recording 
format for the disk media. To shield users from 
i injur differences. ( nim nndore manipulated the 
DOS code in the drive extensively to create the 
illusion of a single-sided, 256-byte sector drive; in 
reality, the disk drive mechanism employed was 
double-sided, and had 512-byte sectors. 

This drive shared the same "burst" loading 
capabilities of the 1571 drive units, and could 
store 802,ti40 bytes of user data. The physical 
dimension of the unit are (>3mm high by 140mm 
wide by 230 mm deep, This unit was only 



manufactured with an external power supply 

identical to the ones used on die 154141 (and 
planned for 1571-11). 

Three more 3.5" disk drive units were in the 
works at Commodore at one time or another. 
One of these was to lie installed internally in a 
computer system often referred to as the Oi5 or 
C-64DX. The Commodore C65 was never placed 
into full production, however, and I'm unaware 
of whether the drive was ever formally named. 
Some call it the 1581 1) drive, making the 1571D 
analogy, while others refer lo this unit as the C65 
drive, as this drive is substantially different from 
the 1581 unit 

This internal drive used a cost reduced version 
of tile 1581 drive mechanism. However, unlike 
the 1571D (which shared the same DOS code as 
the 1571) this unit contained a DOS that was 
adapted from the Commodore 8250 LP IEEE 
drive, version 2.7, In addition lo the DOS base 
code switch, this drive avoided the speed 
limitations in the 15xx line by increasing the 
transfer rate between disk and computer to a 
maximum of 50K bits per second, compared to 
4800 bits per second for the 1541 drive. The most 
interesting aspect of this drive is that it has NO 
microprocessor of its own. All previous drives 
contained at ieasl one CPU. and the drives prior 
to the 1540 contained two. In comparison, this 
drive shared a CPU with llieC65 computer system. 

An external drive was also planned for the C65, 
though again, I'm not aware of a model number. 
I his optional external i.5" disk drive was to use 
a special disk drive interface plugged into a 
dedicated port on tile rear of the Cr>5, and was to 
transfer data as fast as a standard IBM floppy 
drive — slightly slower than the internal drive. 

So. what was the third drive? This one is a 
recent discovery, and was also pari of 
Commodore's ongoing engineering efforts in 
finding new ways to market their 8-bit line. C Ml ) 
recently obtained and (hen sold a one-of-a-kind 
European-style 128D computer, the plastic 
portable 128 that used the standard PAL version 
of the 128 motherboard combined with a 
standard 1571 drive. But this unit had a 
diflererence — the front panel opening had been 
made for a 3.5" drive instead. Inside, the new 
owner found a drive similar to the 1581, but the 
DOS ROM clearly identified it as a 1563! 

I'll Be Back... 

As you can see. Commodore disk drives have a 
rich history. It's been diflicull lo document the 
exact progression of drives over the years, but 
we've a lot more information. Watch for details 
in future issues! 

V 
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RASC &" TW. CI "3? artJ CfcS^ -.FaTcs TviaTTW orfc*ifll 

.. . ioTon o€TW I £11 w*: 1 SM i * I £51 = i £71 . 
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i£iy 
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I £91 CfcS" 
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o<TTW DOS reViSOns j-vnWcJ by ConvnoAirc 

Cr*^Xj: 

V^uny i. -.j.''',- ;• George Pa=d.. w 1 ^*) avns «*lany o€TWsc J^Wis, 
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EXPLORING 

THE SERIAL BUS 

KERNAL ROUTINES 

PART 2: USING LOW-LEVEL SERIAL BUS KERNAL ROUTINES 



6m ^boua, GottoM, 



In tlif last issue of Commodore World, we began are found in different locations in the Si4 and 1 28 

covering the Kernal routines ; used for serial bus operating systems, as indicated in the chart 

device access by providing steps and an example located at the bottom of this page, 

program showing how to use high-level routines When an opened lile is recorded in these tables, 

to perform file access. it is done by placing the appropriate information 

In I his installment, we'll learn hem- lile access is at the same index point in each table. For example, 

accomplished using the Urn-level routines. We'll if a file with a logical file number of 2 is recorded 

use a program example that has a different in the third byte of l he Logical file Number Table, 

purpose than the example in the last issue, but as then the device number is found atthe third byte 

you get to know these routines you should easily of the Device Number Table, and the secondary 

be able to create program's that perform most any addressisfoundinthethirdbyteoftheSecondary 

disk or file operations. Address Table. 

This brings up theuucslion, "When- should a 

Opening a File new entry go in the tables?" New entries are 

I sing the low-level commands to open a file is a created at the next unused file entry, starting at 

tedious task, and one of I he reasons Commodore the first byte of each table. So how do you know 

provided the Kernal OPEN routine. However, which "slots" are used, and which are open? The 

there may be occasions when you really feel it's operating system has a reserved variable location 

necessary, and that's why you're bothering to for this, found at location $S)8 in both the 64 and 

read this article. 128 operating systems. Heading this location tells 

So you're going to brave doing the open all by you how many tiles are open, and at the same 

yourself, but beforeyou make that big step, you're time provides a usable index into the tables, 

going to have to make some decisions. Most Now, let's say we want to open a file on a 

importantly, you're going to have to decide if device, and weplanlo use thctables.Ourexample 

you'll have to access this lile with any of the program doeslhisbymakingacalltoasubroutine 

high-level Kernal routines, or from BASIC If so, we've created called 'tent', which you can refer to 

you'll have to set up information about the file in while I describe the steps involved. 

the operating svstem's lile tables. These tables The first step required is to make sure there's 

consist of three sets often bytes that signify tlte room in the tables for another entry- (the tables 

logical file numbers, device numbers, and can only bold ten entries, so the Commodore OS 

secondary addresses of all open files. The tables limits us to having ten files open at any given 

C64/128 Operating System File Tables 

Table Description Commodore 64 Commodore 128 

Logical File Number Table S0259 - S0262 $0362 - S036B 

Device Number Table S0263 - S026C S036C - S0375 

Secondary Address Table S026D - S0276 $0376 - S037F 



time.) Checking the value at $98 to see ifit's ten or 

greater will provide us with the info we need. 

The next step is to make sure that the logical 
lile number we're using doesn't already exist. 
This can be accomplished via a small loop dial 
compares the file number we want lo use with 
each of the existing entries. Naturally, we can 
skip this step if the tables are completely empl\ , 

Once we're certain that the table has room, 
and that our logical file nuniberhasn'lbccnused, 
we can go ahead and and create our entries, using 
the number of files open as an index lor writing 
into the tables. Notice that when we store the 
secondary address in table, we must first OR it 
with $60. This is the way table entries for 
secondary addresses are expected to be stored. 

Okay, we're now ready to open the file itself. 
The actual open is done by our 'kipen' rouhne, 
which starts at the end of 'tent', and this also 
servesas the entry point for opening files without 
using the file table, first, we'll clearthestatus and 
tell the device to listen (using USTN), then send 
it the secondary address (via SECND), adjusting 
it first by OR'ing it with $F0 to indicate that we 
want lo open a lile. 

fhe next step is lo send the fileneamo. If we 
were opening a command channel, ihe name 
might not be necessary, so ourcode checks to see 
if the length of the name is zero. (The only time 
you might use a filename when opening the 
command channel would be to send a command 
usingtheopeu, such asyoumighl do wilh I1ASIC, 
i.e., OPEN 15,8, ir>,"10:"). If there is a filename to 
be sent, then GOUT is used to send each of the 
individual bytes. 

To complele I he open operation, we tell the 
device to stop listening via a call to I'NLSN. 
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Serial Bus Device Kernai Routine Reference Chart 


Kernal 

Routine 


Jump Table 

Address 


RAM 
Vector 


Calling Parameters 
.A .X .Y 


Returned Parameters 
.A .X .Y Status 


Pre-requisites 


Low-Level Routines 


SECND 

TKSA 

ACPTR 


$FF93 (65427) 


n/a 
n/a 
n/a 


3A+S60' 


~ 


~ 


DATA 




- 


- 


ST 
ST 
ST 


LISTN 

TALK 

TALK.TKSA 

LISTN.SECND 

(TALKJKSA) 

(LISTN, SECND) 

CLEAR ST 


$FF96 (65430) 
SFFA5 (65445) 
SFFA8 (65448) 


3A+S60 1 


~ 


- 


- 


+ 


"" 


- 




+ 


CIOUT 


n/a 


DATA 


~ 


+ 




+ 


+ 


ST 


UNTLK 


SFFAB (65451) 


n/a 


- 


~ 


- 


- 


, 


ST 

ST 


UNLSN 

LISTN 

TALK 


SFFAE (65454) 
$FFB1 (65457) 
SFFB4 (65460) 


n/a 
n/a 
n/a 


DEV 
DEV 


- 


- 


- 




*~ 


** 


- 


- 


ST 


- 


- 


ST 


CLEAR ST 








High-Level Routines 


' 










READSS 
SETLFS 


$FFB7 (65463) 
$FFBA (65466) 


n/a 
n/a 


~ 


- 


- 


STATUS 


+ 
+ 


+ 
+ 


ST* 
n/a 


None 
None 


LFN 
FNLEN 


DEV 
FNAL 


SA 


+ 




SETNAM 

OPEN 

CLOSE 


SFFBD (65469) 
SFFCO (65472) 
SFFC3 (65475) 


n/a 


FNAH 


+ 




+ 


+ 


n/a 
.C 
-C 
.0 


None 

SETLFS.SETNAM 3 

(OPEN (CLRCH)) 

OPEN 


$031 A (794) 
$031 C (796) 
S031E(798) 
S0320 (800) 
$0322 (802) 
$0324 (804) 
$0326 (806) 
[$0330(816)] 
[$0332(818)] 


~ 


- 


- 


ERROR 
ERROR 
ERROR 
ERROR 


LFN 


LFN 


- 


- 


- 


CHKIN 

CKOUT 

CLRCH 

BASIN 

BSOUT 

LOAD 

SAVE 

GETIN 

CLALL 


SFFC6 (65478) 
$FFC9 (65481) 
SFFCC (65484) 
SFFCF (65487) 
$FFD2 (65490) 
SFFD5 (65493) 
SFFD8 (65496) 
$FFE4 (65508) 
SFFE7 (65511) 


- 


- 


DATA 
LV 1 


LFN 


- 


- 


,C 


OPEN 


- 




- 


+ 


n/a 


(CHKIN.CKOUT) 


- 


- 


DATA 




+ 

+ 

(EAL) 


+ 

+ 

(EAH) 


ST 

ST 
.C 
.C 
ST 


(OPEN.CHKIN) 

(OPEN, CKOUT) 

SETLFS.SETNAM 3 

SETLFS.SETNAM 3 

(OPEN.CHKIN) 

(CHKIN.CKOUT) 


(SAL) 


(SAH) 
EAH 


ERROR 
ERROR 


SAP S 


EAL 


ERRO 
DATA 


R 


- 


- 


S032A(810) 
S032C(812) 


~* 




- 


- 


- 


- 


- 


+ 


n/a 


128 Unique Routines 


SPIN_SPOUT 

CLOSE_ALL 

SETBNK 


SFF47 (65351) 
SFF68 (65384) 


n/a 
n/a 


DEV 


: NBANK 


_ 


- 




+ 


+ 


n/a 
n/a 


.C 6 
None 


- 


SFF68 (65384) 


n/a 


BA 


- 


+ 




+ 


+ 


n/a 


None 





Reference Chart Notes & Definitions 


SYMBOL DEFINITIONS 


VARIABLE DEFINITIONS 


ACCUMULATOR ERROR CODES 


- 


No parameter required 


.0 


= 


Processor Carry Flag 


S01 


Too Many Files 


- 


Register is not preserved during 


ST 


= 


STATUS byte ($90) 


S02 


File Open 




operation 


LFN 


= 


Logical File Number 


S03 


File Not Open 


+ 


Register is preserved during 


SA 


= 


Secondary Address 


$04 


File Not Found 




operation 


DEV 


= 


Device Number 


$05 


Device Not Present 






BA 


= 


Bank for LOAD/SAVE/ 


$06 


Not Input File 


NOTE! 






VERIFY (128 only) 


$07 


Not Output File 


1 


Add $F0 to SA instead of $60 to 


LV 


= 


LOADA/ERIFYFlag 


$08 


Missing Filename 




open file, $E0 to close fiie 


SAP 


= 


Starting Address Pointer 


$09 


Illegal Device Number 


2 


STATUS byte (ST) is not cleared 
unless current device is 2 (RS-232) 


FNBANK 


= 


Bank where filename for 
LOAD/SAVEA/ERIFY is 


$10 


Illegal LOAD (past SFEFF) on 128 


3 


SETBNK also required tor 128 






stored (128 only) 


STATUS BYTE VALUES 


4 


for LOAD (requires address in .X 


FNLEN 


= 


Length of filename in 


S01 


Print Time-out 




and .Y if SA=0, returns ending 






bytes (0 if no name is 


S02 


input Time-out 




address in .X and .Y); non-zero for 






required for an 


$40 


EOF (End Of File) 




VERIFY (address not required) 






operation) 


$42 


Read past EOF 


5 


Pointer to zero page location holding 


FNAL 


= 


Filename Address Low 


$80 


Device Not Present 




starting address in low byte/high byte 


FNAH 


= 


Filename Address High 








format 


SAL 


= 


Starting Address Low 


FILE SECONDARY ADDRESSES 


6 


Clear .C (CLC) to set fast serial input, 


SAH 


= 


Starting Address High 


$00-01 Reserved for LOAD/SAVE 




set .C (SEC) to select fast serial 


EAL 


= 


Ending Address Low 


S02-0E Input/Output Files 




output 


EAH 


= 


Ending Address High 


$0F 


Command Channel 
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Closing Files byte of data in the accumulator (.a). Since our us of errors. Our example program lias routines 

Whenever you're done using a file, il needs to be example program does a lot of error checking that make use of both of these features. 

closed. This is probably (lie easiest task of all, (looking for the end offile as well as other errors), Early in the main segment of our example 

unless you're using the file tables. Our example we've ignored the fact that the data is in the program, we send an "Initialize" command to the 

program has routines for both situations. The accumulator, and focus instead on checking the drive. We do this by setting some parameters, 

'('close' routine searches [he logical file number status first. We can get away willi I his because we and llien calling llie'csend' subroutine. Sending 

table for a match with the file number of the file know a little trick. You see, both the 64 and 128 commands to a drive is no different than writing 

you're trying to close. Iffouiui.it checks to see if ACPTU routines use memory location SA4 to data to a write61e; we can, however, skip opening 

it is the last entry in the table. If not, it copies the store the data byte temporarily. So after we make the file, ihus making the routine a bit shorter. 

data from the last table entries over the data in sure the data is valid, we get the byte from that like wise, when we read data from the 

the table entry you're deleting. The final step is to location. command channel to cheek for 110S errors, it's 

decrement the count of open files in $98. Tolinish this routine, wecallUNTLKtotell the just like reading from a data file. And again, we 

TheTclose' routine drops down into the 'clos' device to stop talking after we gel to the end of the can skip the open. Our example program does 

routine, which is also the entry point for closing file. In our example, we also go ahead and close this using the 'cerr' subroutine, 

files without using the file tallies. This routine the file, since we're done accessing it. 

clears the status and tells the device to listen (via Errors & Other Stuff 

LkS'l'X). Next, OR'sthe secondary address of the Writing Data Throughout the example program, you'll see a 

file to be closed with $F.O. and sends this to the White we've already covered writing data to the number of calls to the 'serr' and 'cerr" routines, 

devicevia SIXND, The final step is locallUNI.SN, drive in our discussion ofopening files, there are which deal with stains and command channel 

and die file is closed. some differences involved in writing data lo an errors, respectively. There are also several other 

One warning: don't close command channels already open tile. Our example program contains subroutines used in combination with these to 

on a device that has other files open, as this will aroutinewithinthernainprogramsegmentcalled make the program capable of ' deu-cting and 

cause ALL FILES to be closed. 'write'. This routine opens a write file using our reporting errors. While all of these are integral to 

'tent' subroutine. proper error detection, it's also important lo 

Reading Data Once the data file is open, accessing il is quite follow how the program flow is affected when an 

Getting bytes from an open lib- is rather simple similar lo ihe way we access read files. First, we errorisdetecled.Wheuerroi'soceurafteral.lSTN, 

matter, first, clear the status and then call the dear the status byte, then tell ihe device lo listen the program must UN1.SN ihe device as pari of 

TALK ronliue to tell the device [hat it can talkon useing I.kSTN. Since we're about to access a file aborting die routine. Likewise, an error delected 

ihe serial bus (it's nice lobe in charge of who can fhat'salreadyopen.wetake the secondary address after TALK must cause an UNTLK, And, ofcourse, 

talk!). Since we're accessing a file that's already it was opened with. OR it with Sfit). and send it all open files have to be closed — if possible. 

open, we need to use the secondary address that wild a call lo SECXD. In addition lo the error routines, (here are a 

thelllewasopeuedwiih.OKitwilhSliO.andsend The file is now ready to accept data, which we couple of display routines used. The must 

il using TKSA. send using GOUT. Once we've sent all the data, important of these is 'primm', which is a direel 

Okay, that's the preparation, and our talker is we call UNLSN lo stop the drive from listening, copy of the print immediate Kernal routine thai 

ready lo send data. In our example program, we And in ihe case of our example, we're done with residesin ihe 128, Thisallowsprinlingol "in-line" 

havea routine in themainprogramseetion called the file, so we close it. messages. It can also be omitted in 128 programs 

'read'. This opens a data file that we've previously by substituting calls to the Kernal's version, 

created with ihe program, reads the data from Command Channel Access There's no doubt that the routines provided 

the fiie. and displays that data on the screen. If The command channel has two common uses in here can be optimized. Hut hopefully they'll give 

vou follow that section ofcode, you'll see that ihe programs; ilscrvesasa way lo send commands to you a clearer picture of how Kernal low-level 

dala is read by calling At'PTK, which relurns one ihe drive, and it's also used bv ihe drive lo inform serial bus access routines are used. '^") 



; low 


level 


drive access 


example 


' 


.org 


$2000 






. obj 


"llexample.o 




; vari 


ables 






ifn 


= 


$bfi 


; logical file number 


dev 


- 


$ba 


; device number 


sa 


= 


$b9 


r secondary address 


St 


= 


$90 


; status byte 


f nadr 


= 


$bb 


; filename address pointer 


f nlen 


= 


$b7 


; length of filename 


latbl 


= 


$02 r j9 


; lfn table ($0362 for 128) 


dntbl 


B 


$0263 


; dev# table (S036c for 128) 


satb] 


= 


$02 6d 


; sa table (S0376 tor 128) 


listn 


■ 


$E£bl 


; kernal listen 


seend 


= 


$f£93 


; kernal sa for listen 


unlsn 


= 


Sffae 


; kernal unlisten 


ciout 


= 


SffaB 


; kernal serial char out 


talk 


= 


$ffb4 


; kernal talk 


1 k:'.,i 


= 


Sff96 


; kernal sa for talk 


untlk 


= 


$f£ab 


; kernal untalk 



acptr 

setlfs 

chrout 


$ffa5 
$ffba 

$ffd2 




; kernal serial char in 
; kernal set lfn, dn, sa 
,• kernal char out 


,- start 


of program 






start 


jmp main 






; strings 






icmd 
wnara 
rnam 
endstr 


.byt " i " 

.byt "testfi 
,byt "testfi 
.byt 


le,s 

1 • ■ , :■ 


w" 
r" 


; main 


program 






■ 


Ida #$01 
ldx #$08 
ldy #$02 

jsr setlfs 




; lfn in .a 
,- dev in . x 
; sa in . y 

; and set 




jsr primm 
.byt 147 




; print immediate 
; clear screen 
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.byt 


" initializing 


drive" 




.byt 


13,0 




' 


Ida 


#<icmd ; 


low byte of address 




sta 


fnadr 


store it 




Ida 


#>icmd ; 


high byte of address 




Std 


fnadr+1 


store it 




Lda 


#wnam-icmd 


calculate length 




sta 


fnlen ; 


and store 




jsr 


csend ; 


call send command routine 




bcc 


+ r 


branch i £ no error 




jmp 


serr ; 


process status error 


i 

+ 


jsr 


cerr ; 


check cmd channel error 




bcc 


♦ ; 


status okay 




jmp 


serr ; 


process status error 


t 

+ 


Ida 


errflg ; 


check error 




[ .1 ■■ : 


W r i t e ; 


no error, branch 




jsr 


prnterr 


print error 




rts 


•' 


end program 


; write data file 




write 


jst 


primm ; 


print immediate 




.byt 


"opening write file" 




.byt 


13,0 r 


return, end of data 


' 


Ida 


#<wnam ; 


low byte of name address 




sta 


fnadr 


store it 




Ida 


#>wnam 


high byte 




sta 


fnadr+1 


store it 




Ida 


IrnaB-wnam ; 


calculate length 




sta 


fnlen ; 


and store 




jsr 


' "!i ■. ; 


call send command routine 


' 


bcc 


; 


branch if no error 




jsr 


serr ; 


process status error 




jmp 


endw ; 


skip to end 


+ 


jsr 


cerr 


check cmd channel error 




bcc 


+ ; 


status okay 




jsr 


serr ; 


process status error 




jmp 


endw ; 


abort write 


+ 


Ida 


fig 


get error number 




beg. 


+ 


branch i £ no error 




jsr 


prnterr 


else print error 




jmp 


endw i 


abort write 


+ 


Ida 


#$00 


always clear status 




sta 


St ; 


before listn 




Ida 


dev ; 


load .a with devfl 




jsr 


1 i s tn ; 


tell device to listen 




bit 


St ; 


check status 




bpl 


+ ; 


status okay, branch 




jsr 


nodevl ; 


device not present 




jmp 


endw ; 


jump to end 


+ 


Ida 


3 a ; 


load secondary address 




ora 


#$60 


adjust for write 




jsr 


seend ; 


send sa for listen 




Ida 


st 


load status 




bpl 


+ ; 


status okay, continue 






nodevl 


device not present 




jmp 


endw 


jump to > : 


str 


.byt 


"sample data 


string" 




.byt 


30d 


a carriage return 


slen 


.byt 


£00 


end of data 


+ 


jsr 


primm 


print immediate 




,byt 


"writing data 






.byt 


13,0 






111,! 


lk;len-str ; 


calculate the length 




ata 


slen ; 


and store it 




Irlx 


#$00 


clear . x 


- 


Ida 


str.x 


get char from string 




jsr 


ciout 


output it 




Ida 


St ; 


get status 




beq 


+ ; 


no error , branch 




sta 


tmpst ," 


save status 



jsr 


unl sn 


; unl is ten device 


jsr 


unk 


; unknown error 


jmp 


xit 


; jump to end 


+ inx 




; okay, increment . x 


cpx 


slen 


; all chars sent? 


bne 


- 


; no, get next char 


+ jsr 


unlsn 


( stop listening 


clc 




; clear carry 


xit bcc 


+ 


; branch if no error 


jmp 


serr 


; process error 


+ jsr 


cerr 


,- check drive error channel 


bcc 


+ 


; status okay 


jmp 


serr 


; process error 


+ Ida 


err fig 


r check for drive error 


beq 


■ -:n iw 


; exit write if no error 


jsr 


prnterr 


; print error 


endw jsr 


primm 


,- print immediate 


.byt 


"closing 


write file" 


.byt 


13,0 




jsr fclc 


se 


; close file 


1 m ■■ ■ 


+ 


; branch if no error 


imp 


cerr 


; process error 


+ jsr 


cerr 


; check for drive error 


bcc 


+ 


r branch if no error 


jmp 


serr 


; process error 


+ Ida 


errflg 


r check for drive error 


beq 


read 


; skip to read if no error 


jsr 


prnterr 


; print error 


rts 




; abort 


; read/display data 


lile 


read jsr 


primm 


; print immediate 


.byt 


■opening 


read file" 


.byt 


13,0 




Ida 


iomam 


; low byte of name 


sta 


fnadr 


; store it 


Ida 


#>rnam 


; high byte of address 


sta 


fnadr+1 


; store it 


Ida 


lendstr- 


mam; calculate length 


sta 


fnlen 


; and store 


jsr 


tent 


r call send command routine 


bcc 


+ 


; branch if no error 


jsr 


serr 


; process status error 


jmp 


endr 


; abort read 


+ jsr 


cerr 


; check cmd channel error 


bcc 


+ 


; status okay 


jsr 


serr 


; process status error 


jmp 


endr 


; abort read 


+ Ida 


errf lg 


; get drive error number 


beq 


+ 


; branch if no error 


jsr 


prnterr 


; else print it 


jmp 


endr 


! abort read 


+ jsr 


primm 


; print immediate 


.byt 


"reading 


data" 


.byt 


13,0 




Ida 


#$oo 


I always clear status 


sta 


3t 


; before talk 


Ldo 


dev 


; load .a with dev# 


jsr 


talk 


; tell device to talk 


bit 


st 


; check status 


bpl 


+ 


; status okay, branch 


jsr 


nodevt 


; device not present 


jmp 


endr 


; abort read 


+ Ida 


sa 


; load secondary address 


hi -i 


#$60 


; adjust for read 


jsr 


tksa 


; send sa for talk 


Ida 


st 


; load status 


bpl 


rdbyt 


,- status okay, continue 


jsr 


nodevt 


; device not present 


jmp 


endr 


; jump to end 


Ida 


$a4 


; get last byte received 
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jsr chrout 

rdbyt jsr acptr 

Ida st 

beq - 

r 

crap #$40 

beq + 

sta traps t 

jsr untlk 

jsr unk 

j mp endr 

* Ida $a4 

jsr chrom 

jsr untlk 



output to screen 

get a byte 

get status 

status okay, branch 

end of file? 
yes, then branch 

store status 
untalk device 
unknown error 
jump to end 

yes, get last byte 
and print it 
untalk device 



endr jsr primm ; print immediate 
,byt "closing read file" 
.byt 13,0 



jsr fclose 

bcc + 

jmp serr 

i 

* jsr cerr 

bcc + 

jmp serr 

+ Ida errflg 

beq + 

jsr pmterr 

+ rts 

; make table entry 



tent 



Ida $98 

beq ++ 

crap #$0a 

bne +■ 

jmp tmf 

Ida lfn 

Idx $98 
dex 

bmi + 

crap latbl,x 

bne - 

jmp exists 

ldx $98 

Ida lfn 

sta latbl,x 

Ida dev 

sta dntbl , x 

Ida sa 

era #$60 

sta satbl.x 

inc $9 5 



open file 



f open 



opn 



Ida *$00 

sta st 

Ida dev 

jsr listn 

bit st 

bpl + 

jmp nodevl 

Ida sa 

ora #$f0 

jsr seend 

Ida st 

bpl opn 

jmp nodevl 

Ida fnlen 

beq ++ 

ldy *$00 

Ida (fnadr) ,y 

jsr clout 

Ida st 

beq + 



close file 

branch if no error 

process error 

check drive for error 
check worked, branch 
process error 

check drive error 
none , branch 
print error 

exit program 



get number of open files 
table empty, branch 
compare to 10 

not 10, branch 
error, too many files 

desired lfn in .a 
open files in . x 
decrement . x 
no matches, branch 

compare lfn to table 
next compare 
file exists 

get open file index 

get new lfn 

store lfn in lfn table 

get new dev# 

store dev# in dn table 

get new sa 

or sa with $60 

store sa in sa table 

increment # of open files 



always clear status 
before listn 
load .a with dev# 
tell device to listen 

check status 
ok.iy, branch 
device not present 

load secondary address 
adjust for open 
send sa for listen 
load status 
okay, continue 
device not present 

get length of name 

no name, skip ahead 

zero out .y 

get 1 char from name 

output char to device 

get status 

okay, branch 



jsr 
Ida 


unlsn 
#$ff 


sec 




rts 




lny 
cpy 

1 i:,i ■ 


fnlen 


jsr 

clc 


unlsn 


rts 





; close fil 


= (in table) 


fclose 


Ida 


lfn 




ldx 


$98 


- 


<:<■:■: 






bmi 


clos ; 




emp 


latbl.x 




br.e 


; 




dec 


$96 




cpx 


$98 




beq 


clos ; 




ldy 


$98 




Ida 


latbl.y 






latbl.x ; 




Ida 


■dntbl , y 




: 1 .i 


dntbl , x 




Ida 


satbl.y ; 




Lit. 1 


satbl , x ,- 


; close fil 




clos 


Ida 


#$00 




sta 


st ; 




Ida 


dev ; 




jsr 


listn 




bit 


st 




bpl 


♦ j 




jmp 


nodevl ; 


+■ 


Ida 


sa 




ora 


#$e0 




jsr 


seend 




bit 


st ; 




bpl 


+ ; 




jmp 


nodevl ; 




jsr 
Clc 
rts 


unlsn ; 



unlisten device 

indicate unknown error 

set carry 

and exit 

increment index 

all chars sent? 

no, get next char 

yes, unlisten 

clear carry 

and exit 



get lfn 

get number of files open 

dec to use as pointer 

none found, exi( 

check for match 

no match, next 

decrement file count 

is entry last in table? 

yes , branch 

index to last entry 

move last lfn entry 

to empty slot 

move last dev# entry 

to empty slot 

move last sa entry 

to empty slot 



always clear the status 
before calling listn 
load .a wi th dev# 
and call listn 
check status 
okay, branch 
device not present 

sa for file 
adjust sa for close 
send sa for listener 
check status 
okay, branch 
device not present 
unlisten device 
clear carry 
and exit 



set status error parameters 



unk 


Ida 


tmpst ; 


get status 




and 


#$0f 


clear upper nibble 




tax 




transfer to x 




i-l . 


hex,x ; 


get ascii value 




::' ,i 


unkst+1 ; 


store it 




Ida 


tmpst ; 


get status 




clc 




clear carry 




lsr 




shift right 




lsr 




until upper 




lsr 




nibble becomes 




lsr 




lower nibble 




tax 




transfer to x 




Ida 


hex.x 


get ascii value 




, ■' I 


unkst 


store it 


' 


i ]„ 


t$ff 


unknown error 




sec 




set carry 




rts 




f- :■: i i 


hex 


• byt 


'0123456789a] 


acdef ' 


tmf 


Ida 


#$01 


■ too many files 




sec 




■ set carry 




rts 




■ exit 


exists 


Ida 


#$03 


■ file exists 




sec 




• set carry 




rts 




; exit 



nodevt jsr untlk 

jmp + 

nodevl jsr unlsn 

+ Ida ft$05 



tell device to shut-up 
skip unlisten 

stop device from listening 
device not present error 
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sec 
rts 

; display status error 

serr 



set carry 
exit 



<■ 



jar primm ; print immediate 
.byt "status error: " 

.byt 

crap #$01 ; is error too many files? 

brie + ; no, then branch 

jsr primm ; yes, print immediate 

.byt "too many files" 

■byt 13,0 



crop #$03 i 

bne + : 

jsr primm j 

.byt "file exists" 
.byt 13,0 



is it file exists? 
no, then branch 
yes, print immediate 



cmp #$05 ; is it device not present? 

bne + r no, then branch 

jsr primm ; yes, print immediate 

.byt "device not present" 

.byt 13,0 



unkst 



cmp K $ f f 
trie + 
jsr primm 
byt "unknown ($" 

byt $30, $3 
byt ") " 
byt 13,0 

rts 



is it unknown type? 
no, then branch 
yes, print immediate 



exit 



tmpst .byt $00 ; used for temporary status 
; print disk command channel error 



zero index 

get from error buffer 

branch if end of string 

output character 

increment index 

get next character 

exit 



prnterr ldx 


SSOO 


- 


Ida 


errbuf ,x 




beq 


+ 




jsr 


chrout 




inx 






bne 


- 


+ 


rts 




errbuf 


.buf 256 


endbuf 


.byt $00 


errflg 


.byt $00 


; read 


comm 


and channt 


cerr 


Ida 


#$00 




sta 


St 




Ida 


dev 




jsr 


tal k 




bit 


St 




bpl 


+ 




jmp 


nodevt 


+ 


Ida 


#$6f 




jsr 


tksa 




bit 


St 




bpl 


+ 




jmp 


nodevt 


+ 


ldx 


#0 




jsr 


acptr 




Ida 


St 




bne 


+ 




Ida 


$a4 




sta 


errbuf ,x 




inx 






bne 


- 


K 


cmp 


#$40 




beq 


+ 




sta 


tmpst 




jsr 


uriLlk 




jsr 


unk 




sec 





buffer for error msg 
arbitrary end of buffer 
error value 



always clear the status 
before calling talk 
load ,a with dev* 
and call talk 
check status 
okay, branch 
device not present 

sa for command channel 
send sa for talker 
check status 
okay, branch 
device not present 

zero index 
get a byte 
get status 
status bad, branch 
get last char in .a 
store in buffer 
increment index 
get next char 

end of file? 
yes, then branch 

no, store st 

tell drive to shut-up 

unknown status 

set carry to indicate 



Ida $a4 

sta errbuf ,x 

Ida #$00 

inx 

sta errbuf, x 

Ida errbuf 

and #$0f 

sta errflg 

asl 

asl 

adc errflg 

asl 

sta errflg 

Ida errbuf +1 

and #$0f 

ora errflg 

sta errflg 

jsr untlk 

clc 

rts 

send command to drive 

csend 



Ida 


H$00 


sta 


st 


Ida 


dev 


jsr 


listn 


bit 


st 


bpl 


+ 


jmp 


nodevl 


Ida 


#$6f 


]sr 


secnd 


bit 


st 


bpl 


+ 


jmp 


nodevl 


Idy 


#$00 


Ida 


(fnadr) ,y 


jsr 


ciout 


hi.! 


st 


bne 


+ 


my 




cpV 


fnlen 


bne 


- 


jsr 


unlsn 


clc 




rts 





error and exit 

get last byte 

and store it 

zero byte 
increment index 
and store it 

get 1st byte of error 
convert to value 
store it 

multiply by 2 (x2) 
multiply by 2 (x4) 
add it (x5) 
multiply by 2 (xlO) 
store it 
get 2nd byte 
convert to value 
or in tens 
and store 

untalk device 
clear carry 
and exit 



always clear the status 
before calling listn 
load .a with dev# 
and call listn 
check status 
okay, branch 
device not present 

sa for command channel 
send sa for listener 
check status 
okay, branch 
device not present 

clear ,y 

get char fram command 

output it 

get status 

error, branch 

okay, increment .x 

all chars sent? 

no, get next char 

stop listening 



print immediate routine 



primm 



pha 

txa 

pha 

tya 

pha 

Idy #$00 

tsx 

inc $0104, x 

bne + 

inc $0105, x 



Ida 
sta 
Ida 

sta 
Ida 
beq 
jsr 
bcc 

pla 
tay 
pla 
tax 
pla 
rts 

.end 



$0104, x 
$bb 

$0105, x 
$bc 

($bb),y 

+ 

chrout 



save .a on stack 

transfer .x to .a 

save .x on stack 

transfer .y to .a 

save .y on stack 

zero index 

get stack pointer in .x 

increment return address 

branch if result not zero 

incr high byte of address 

get low address 

save in zero page 

get high address 

save in zero page 

get character via pointer 

branch if zero 

else output character 

get next character 

get .y from stack 
transfer to .y 
get .x from stack 
transfer to .x 
get .a from stack 
exit 

end assembly 
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.I!IJ.U.UJJ-I-MW!|..M!I,M1 

HD-40, 42 MB (Limilod Supply) $249.00 PAMLrk li ...r> r,', : ,;..| ,0MH rb RAMCa-dl S1490O 

HD-340, 340 MB {Special Edition) $349,00 RAMLink w/1 MB RAMCard S 2:9 m 

HD-500, 500* MB {Special Edition) , $499.00 RAMLink w/4 MB RAMCard S349 00 

H0-1000, 1 GB {Special Edition) S599.00 RAMCard RTC OpIlorVKil . .. ..... $10.o'o/SI3'oQ 

HD-2000 , 2 GO (Special Edition) 5999.00 RAMLink Batlery Back-up (Opiionall ... 524 95 

i^l^HW-HMJJI.ffWTrTH^J.IJIIJ.H Pataliei Cable (R AMLink to HO) !$14,35 




lifrvPOS 



MIDI & Sound 



FD-2000 (800K and 1,6 MB) (Special Olfer) ... $tS9.00 

FD-4000 (BOOK. 1.6 MB and 3.2 MB) 5249,95 Dig.maslor $34.95 

FD Real-Time-Clock Opuon/K.l $20,00^$29.QO SID Symphony Sloroo Cartridge S44J5 

Sox ol 10, High Density Disks (1.6MB) $14.95 Sonus 64 Sequencer. MIDI Interface. Cables S99.00 

Boxol 10, Enhanced Density Drsks (3.2 MB) S2 9.00 Sonus 128 Sequencer, MIDI Interface, Cables.,, , $99.00 

(Spaelly computer aerial number and drive roodel| BASIC 6-3 Compiler lAbaCUS) S17.00 

JrllyDOS C64/SX-64 Syslom £49.93 BASIC 123 Compiler (Abacus) $25.00 

Jl[ryDOSCM2a/1 28-0 System S59 95 Blitz' 64 Compiler (Skyfos) $30 00 

Aid itional Drive ROM's 524.95 Blitz' 128 Compiler (Skyles) 530.00 



Increase Speed Up to 1500% while 
retaining 100% compatibility 
Speeds up Loading, Saving, Verifying, Formatting and Reading/ 
Writing of Program, Sequential, User and Relative files unlike 
cartridges which only speed up Loading and Saving of PRG files 
Built-in DOS Wedge plus 17 additional features including file 
copier, text dump, printer toggle, and redefinable function keys 
make using your computer easier and more convenient 
ROM upgrade installs easily into most computers and disk drives. 
Supports C-64, 64C. SX-64. C-128, 128-0. 1541, 1541C, 
1541-11,1571, 15B1 and more. 



Buddy 64/121! Assembler 139.00 

Cobol 64 (Abacus) $17 00 _ - . . 

Fortran 64 (Abacus) $17 00 I* D wMBS 

Pascal 64 (Abacus) 817.00 ^Jm J ^ tJSiX. 

Power C 54 (Spinnaker) S14.00 . 

3.2 and 1.6 MB 3.5" Floppy Drives 

call Cadpak 64 (Abacus).. ...S2200 The FD-2000 and FD-4000 disk drives utilize 

today's latest 3.5 inch disk drive technology. 
FD-2000's support BOOK (1581 style) and 
1.6 MB (High Density) formats, while the 
S2900 FD-4000 also offers support for the 3.2 MB (Enhanced Density) 

Com modore 1571 Disk Drive (Relurb.w/ J D) '...'.. $99.00 Ouimgoous Pages (Batlerles Included) S19.00 disk format. Fast and reliable, they Support 1541, 1571 and 1581 



Miscellnnoous Hardware 



BO-column Monitors (Rolurb) CALL 

Aprotek 3-Way User Port Expander $30.00 

Aprotek User Port Extension Cable S19.Q0 

C-64,'64-C Computers (Refurb, w.'JD) $89.00 

C-64, C-64C Power Supply {Repairable) $39.00 

C-128 Power Supply (Repairable) CALL 

Cannon BJ-S00ci Bubble Jel Printer 5289 00 Cadpak 126 (Abacus) $25.00 

Cannon SJC-4 100 Color Bubble Jot Prmlor CALL Chartpak 64 (Abacus) $17.00 

Commodore 1541 Disk Drives (NEW.w/JD) .... $119.00 Chartpak 128 (Abacus) $25 00 

Commodore 1 54 1 Disk Drives ( Rolurb. w< JO ) 575 0Q IPainlvl.SdzB ao-oa , MK VDC) lUvrng Proof) 
Commodore 1541-11 Dish Dnvo (Return. wWD) .. $89.00 l Pon Vl - M ( ,?a . en-mi .4*K vEC) (Li™ Prooi) 




commodore 1802 40-co! U mn Mon.ior (Reiurb) s 139.00 ^ rt *J™f '^f ' «? ™ style partitions, Native Mode partitioning and can actually read and 

CMD EX2tt3.PortCartndge Port Expander $34.95 Pcckel Wnler 1 (64) Digital Sol.) $35.00 ' ' prVeteati.rnhii.lt in lilfi/nnq qWAPhiitlnmnrl 

CMDEX3 3-Pnr.C. :1 rtr,.1n,, Port Expander $29.95 Pockol Wrilor2 (64/12B) (D.g.lal Sol.) S65.00 wr lie 1581 dlSkS. FD S feature built-in J IfyDCJb .SWAP button and 

cmd Gamepad'joysi-ch Commiier $24.95 Pockei wmer3(S4or las) (D.gitaisoi.) S70.00 optional Real Time Clock. High capacity, speed and compatibility 

_.._._ _...,*.. _. . . . - . ... Dnn'.nl fll-,r, nn . 1 Ajl CJ A.x,L.n.+ CiIaf T t Pi .A.IaI Cj*l <l C5 C j"U"L 1__ J. I II I'fc _3'_1_1 t _.. . . I" .' : _|. I" ^P* J*"*^ 



CMD GeoCabie II Prinl Cable 61Ui5fl S29.OttS34.oO 

CMD SmartMouse (1351 Compatible Mouse) $49.95 

CMD SmartTrack (1351 Compatible Trackball) $69 95 

Monitor Cables CALL 

Mouse Pad , $2.95 

MW-350 Printer Interlace (OK/SK Butler) $49.00160.00 



Pochoi Planner 2 or Pocket Filer 2 (D.g.iai Sol.) .,535.00 make the FD right for every application, including GEOS 

PownrPian 64 (Abacus) S16.00 

RUN Producirvtly Pah I, II. or III (Spooly) $15.00 

RUM Super Starter Pak1541 or 1581 S20.00 

RUN Works $20.00 

SEC Check Register 128 $29.00 



Panasonic KXP-1150 9-pin Printer $169410 Superscript 64 (Precision) $15.00 

r^. . rx ~ . r> „.,, „,■ *nn ih.^„ ) ton rtn 



Panasonic KXP-2023 24-pln Primer $229.00 

Samsung SP-24 1 7 24-pln Color Printer $31 9.00 



Big Blue Reader V4.10 (SOGWAP) $39.00 

CMD Utilities 524.95 

JiftyMON-64(MLMoni!or) S19.95 



Colletlo Ulilitles (Handy Goos Utilities) $19.95 




Relink 



Power-Backed Expandable REU 

The fastest possible form of storage, 
BAMLink provides instant access to files 
and retains data while your computer is 
turned off. Easy to use and expandable up 



SuperScripl 128 (Precision) $20.00 

Subetbase 64 Version 3.01 (Precision) $35.00 

Superbase 128 Version 3.01 (Precision) S35.00 

SwiftCalc 64 (Timeworks) $16.00 

Perteci Tai 64 (Free '95 Upgrade) $69.00 

Perlect Tax 128 (Free^S Upgrade) 579.00 

tws S4 w/spoiier (Busy Bee) £29.00 to 16 MB, RAMLink utilizes the same powerful operating system 

The Compression Kit M (Mad Man) $39.00 TWS i2a w/speiier (Busy Bee) S39.00 found in CMD Hard Drives. Unlike Commodore REU's which are 

n^^^^^^^<)^^^-^^^ compatible with less than 1% ol commercial software, RAMLink 

KSSSSE3S3SSIEQ9I E supports more than 80% of the commercial titles. RAMLink also 

Desk Pack Pius .29-00 Afirotoh MiniModefn c-24 (c- ready. 2400 baud) S69.oo f( ers built-in JiffyDOS Kemal, SWAP lealure, reset button, enable/ 

Dweeatst Greatesi HilsiiJ™it<ihsstomp.L u H8ii!« $30.00 Aprotok MmiModam C (C= ready, 1200 baud) .... $50.00 Hicahlo "siwitrh nass-thruDortand RAM port fur REU/GEORAM use. 

□eoBASic ■ S20.oo* boca 2400 wiSwiftLmk and cable S99.00 w jth all types of software and hardware including btub. 

qeoCalc 64128 S40.00VS45.00 BOCA 14. 4K bps Fan Modem .$129.00 

geoChart $29.00 BOCA 14.4 K wrSwiflLmk & CaWe S159 00 

oeoFAX ^Z.„..~~~... S39.95 BOCA V.34 28.SK bps FaxModem S219 00 

gooFilo 64/'l28" S40.00W5.00 BOCA V.34 w/SwiflLink S Cable $249.00 

BPoMflhnBoot (Makes .Booiablo copies) $1295 Dialogue 128 S29O0 

geoProgrammer $15.00 SpeodTorm (Abacus) .,„..«... ■»•■ 5£5.ou 

geoPublish $40.00 #SwiltLlnk RS-232 Cartndga (Up 10 38. 4K baud) . 

GEOS64v20 S-MW 



. $39.95 
' SwIILink Modem Coble (DB9-OB25) S995 



GEOS 128V2.0 S49.00 

(jaoSHELL V2.2 (CLI lor GEOS) $24.95 

Intemalioral FONTPACK $25.00 

Ported Print LO lor GEOS (Laser-like output) 549.95 

BUN GEOS Companion 520.00 
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SCSI Hard Drive for the C-64/128 
HD Series Hard Drives are available in 
capacities up to 1 GB, are fully panitionable, 




and can emulate 1541, 1571, & 1581 disks 
- I" ■*? while Native partitions utilize MS-DOS-style 

:;: - ■ ' • f ,™ subdirectories. HD's connect easily to the serial bus or parallel via 

B|MC| Momy ■- ■- |i5S RAMLink. Includes built-in JiffyDOS. SWAP feature and RTC. HD s 



L' s ^' S20 - 00 DayTiheLiiooi p ra h,sicnc Man '...'..".."..'.'.".".'..'.'.'.'.'.'. siiS '^'i superior compatibility with most commercial software including 



Escape Rouio $ 1 S"° bbs Productivity and GEOS. And with new pricing, HD Series drives 

rf a T^rl:n^ Inn otVthe lowesl cost per megabyte of any C64/12S storage device. 

Laser Squad ■•■■■ $' 3 ™ 

Lions ol the Universe $19.95 



Anatomy c I tho 1541 $12.00 

Basic Compiler Design lor Iho C-64 $12.00 

C-64 Science S Engineering $12.00 

C128 Computer Aided Design S12.00 _ 

C126 BASIC Training Guide S12.00 Mainlrame ™ 

Cassette Book lor C-64 and Vic 20 $12-00 Menace - » »-«" 

Commodore 64 Tacks and Tips 512.00 Navy Seal » « ™ 

GEOS Programmers Reference Guide 535.00 Rings of Medusa »">■"" 

Graph.cs Book lor the C-64 $12.00 RUN C12BFunpak $ 0.00 

Hitchhikers Guide to GEOS $35.00 RUN C64 Gamepak -■■ S10.M 

laeas lor Use on Your C-64 S12.00 Skate or D,e , ... | 3.00 

Printer Book (or Iho C64 $12.00 The Amazing Spido^Man S £00 

Mapping lhoC64 S12.00 The Presldenl is Mlsalngl S 0.00 

Simple imernel 516.9$ 1 J™J tt, <*? la °*> !l ! B M 

Superbase- The Book 515.00 Tie Break Tonn.s | B.00 

^Z^^^K^^^a^^Mvn^^MM^^H Total Eclipse $10.00 

ESuSSEDS&S^^^H Ultima V .51700 

Handysoanner $2«.00 Wings of Circe f'9-°? 



Pago/ox !!"Zi""™'""~.,._......-.-. S139.00 Wizardry 5: Heart of the Maelslrom S24.0O 
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CMD 



Creative Micro Designs, Inc. 



P.O. Box 646 

East Longmeadow. MA 01028 



Policies; CMD accopls: Major Credit Cards, Money Orders, COD and Personal Ctiscks 
Porsonol Checks uro hold 3 weeks. Customer is responsible lor shipping charges on 
refusals Most Hams are slock, contact CMD tor firm delivery. Returns for merchandise 

credit only within 30 days with prior authorization Credits are less shipping, handling, 

Info: (413) f)25-0Q23 mM cu91 oms. duties, and a 10% restocking charge. No relunds or credlls on opened 
Fax: ('113) 525-0147 software. All prices and specifications are subject to change without noi.ee 



Today's Most Advanced IAass Storage 
Devices Just Became More Affordable 
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FD-2000 Drive Specifications 



mazing l.b Mb capacity, plus reads & writes 1581 disks 

Up to 20% faster than a 1581 on stock computers, and 
up to 1500% faster on JiffyDOS-equipped systems 

Emulates 1541/71/81 disk formats for better compatibility, 
plus CMD Native partitions for greater flexibility 

Configurable as devices 8 through 15, plus front panel 
SWAP button for instant device 8 or 9 selection 

Optional Real-Time Clock (RTC) stamps time and date 
on all files and automatically sets GEOS clock 

Reads, Writes & Formats MS-DOS diskettes using Big 
Blue Reader utility program {available separately) 



_NLY L 

Optional Real-Time Clock (RTC) add s 20a? 



This offer valid only in U.S. and Canada through December 31, 

1995. May not be combined with any other offers. Prices do not 

include shipping and handling. See our main advertisement on the 

opposite page for shipping prices and policies. 



To Order Yours, Call 7-800-638-3263 



If you thought the HD-40 was 

affordable before, just look at this... 

Recently, during one of our routine searches for hard disk lower than the original HD-200 back in 1990 If you've ever 

drives, we were offered a significant number of 40 MB considered adding a CMD HD Series hard drive to your 

Conner and Quantum SCSI hard disk drives at a price so low system, now is the time to do it! These outstanding prices 

that we just couldn't refuse, will only last as long as our supply of these specially priced 

- Additionally, were offered some drives. So don't hesitate— add the power and flexibility of a 

^^ superb pricing on the larger CMD hard drive to your system today! 

"*■ Hard Drives. So low, in fact, 

- '"tZS CMD HD-40 JUST $249» 




HD-340 
HD-500 
HD-1000 
HD-200 O 



340 Megabytes 
540 Megabytes 

1 Gigabyte 

2 Gigabytes 



$34900 

$499°° 
$599°° 
$99900 



Prices do not include shipping and handling. See our main 
advertisement on the opposite page for shipping prices and policies. 
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CMD Creative Micro Designs, Inc. 
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FONTIGUS 12 8 



fontigus 128 v'J.O: "A Professional 80 
Column Character Editor for the 
Commodore 128 andl28D". $29.95 
from PHI) Software Systems, POBox 
23, Movilk, Iowa 5163S-0O23, 

Character sels give programs their 
personality and style, for lite shape 
of letters and graphic characters can 
have an impact on how tin- program 
is perceived. Any program that has 
lext uses character sets. Some use 
the set which is in the kernal ROM; 
others use sels .specially designed for 
the program. Game programs use 
charactersets fora different purpose: 
for the graphics you see on screen 
and in the background of a game. 

i depending on the program used, 
editing character sets could he a 
tedious process, but Fontigus 128, 
an 80 column character editor, has 
features that make changing 
multiple character sets of any size 
quick and easy. One of my favorite 
features is the ability to have up to 
seven character sets in memory at 
thesame time. Each set can be edited 
and saved individually. The user can 
cut and i taste ranges or individual 
characters front one set to another. 
My second favorite feature is a 
"global" mode that lets you select 
multiple characters to change 
eharacteristiesofthemallal thesame 
time. For instance, ifl wanted all the 
lowercase letters in a character set to 
be shifted down a row, 1 can change 
them all at once instead of editing 
each individually. This isn't found 
in most other character editors. 

The documentation for Fontigus, 
a 14 page spiral booklet, explains the 
difference between the upper case/ 



graphics set, the lower case alphabetic 
set, and how each are used. Each 
function of the program and 
commands for each mode are 
described in detail. A command 
reference and index are also inc hit lid. 

After loading Fontigus, the main 
screen appears with both the upper 
and lower case portions of the CBM 
ROM charactersets displayed, and 
a dividing line to show which set is 
which. Most of the commands are 
shown on the screen to remind the 
user of what's available. 

The program will load any file as a 
character set regardless of its name. 
It can be interesting to load a non- 
character set into an editor just to 
see the results. Usually it's not very 
pretty or useful, but it shows how 
the editor manages unusual 
"charactersets". With other editors. 
when I've loaded a character set that 
used different positions for the 
characters than what the editor was 
expecting, any helpful text on the 
screen turned in to a mess, making it 
hard to read what keys to use for the 
different functions. Fontigus deals 
wilh this problem in acoupleolways. 
Since it uses I he lower ease 
alphanumeric set for its text, the user 
can either swap the upper and lower 
case sets whileeditiugand then swap 
them back before saving, or the user 
can press the "0" key to temporarily 
restore the display using the CBM 
ROM character set instead of the 
one being edited. 

The character the cursor is on is 
displayed in a grid on the main 
screen. Alongside this, the row byte 
valuesareshown, as wellas the ASCII 
(I'elascii) value ofthe character, its 



screen code value, and whether it's 
from the upper or lower case set. 
The row by te values for the character 
is a useful feature for programmers. 
but I think it would be more useful if 
it w ere possible to save them to disk 
as data statements for use in BASIC 




programs .I'uderneath the character 
grid, the character is displayed in 
the ll> colors ofthe C128, in under 
lined video, reversed video, and the 
character in thesame position ofthe 
alternate character set. 

For editing, Fontigus shifts to a 
different screen with the editing 



commands shown. The character 
beingedited isdisplayed in differing 
formats such as normal, inverted, 
flipped, or with its quadrants 
exchanged, so you have a visual 
reference of the effects of these 
options. Using a single command, 
characters can be mirrored left or 
right, flipped, inverted or rotated. 
They can also be shifted by line or 
row, both vertically or horizontally, 

Fontigus can save the lower, 
upper, or both character sets 
together, and also prompts whether 
to save them in short or long form 
(with or without null zero padding). 
This is a good feature, as I've used 
other character editors which don't 
offer any choices about how the sets 
are saved. 

There is a good directory viewer 
showing two columns of files at a 
time with a pause between multiple 
screens. It would be nice if the 
chat acler sels could be loaded while 
viewingthisdireclory. However, the 
user has to type the name ofthe set 
without this luxury. Fontigus 
supports DOS commands, but you 
can only send one command at a 
l hue and it prom pis for the disk drive 
number each lime. The author 
indicated he would improve this in 
the next version. 

If vou've been looking for an 80 
column character editor, Fontigus 
128 offers extremely powerful 
features, Projects I started with Other 
editors, but put olfdue to difficulties, 
were easily completed using 
Fontigus. In the course of a couple 
days, I edited over 200 character sets 
without realizing it, 

- GaeiyneR, Moranec 
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Turbo Assembler; £9.95 plus £1.00 
shipping.Turbo Cross Assembler; 
£19Mplus £2.00 shipping. Available 
from Electric Hoys Entertainment 
Software, 2A Woallaston Road, 
Harringay, London N41SE; Phone and 
Fax:0181-348-4916. 

A friend said to mil" the other day "I 
didn't know you still used a 
Commodore 64 computer. What do 
you do with it besides use it asagreat 
bill calculator?" lie chin kl< d at the 
last statement, but was quieted when 
I informed him that I can utilize the 
Internet, send and receive faxes, 
uvalc ptililii.ilions. balance m\ 
checkbook, catalog my belongings , 
and play better games than the kids 
down the block with their Nintendo. 
My friend was stunned, lie wanted 
to know how I could accomplish so 
much with so little. 

Von and I know il is l he work ol 
talented programmers. However, 
behind each talented programmer 
is a set of useful tools for the job. In 
the case of machine language 
programming, I knowmany talented 
programmers that use the following 
tool: The Turbo Assembler machine 
language assembler. 

Turbo Assembler is an assembly 
language development system that 
runs on the Commodore 64 or 128. 
It will create execu tables suitable for 
any Commodore platform, and the 
language is similar to other 
assemblers, so someone can migrate 
from another assembler to this one 
without much trouble. The 
introduction quote sums up the 
purpose of this assembler: "After 
many years of honing and 
integrating, Turbo Assembler is 
finally available for use by people of 
all levels of programming ability." 
The product comes on a 154] 
formatted disk, and contains 
separate versions of the assembler 
for the C6'4 and the CI 28 (in Cu'4 
mode). The two versions arc similar, 
but the C128 version will take 
advantage of the 2 Ml lz speed of the 
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128 CPU during assembly. In 
addition, the disk contains a C64 
and CI28 version of the assembler 
designed for cross-assembling. 

Turbo is an integrated assembler. 
The program is loaded and started 
with a SYS 36864, which brings the 
user to the editor. In both versions 
of the assembler, the screen is 40 
column and does not scroll side to 
side, so you always see the entire 
source code line on screen. The full 
complement of assembler opcodes 
are supported, as are pseudo 
opcodes like .BYTE, .WORD, and 
.TEXT. Labels and the #> and #< 
operators are supported, as is 
mathematical expressions as 
arguments for opcodes. The full 



available are: assemble to disk or 
memory, load and save, block 
editing commands. simple 
arithmetic aids, memory dumps to 
source codesand memory fills. More 
esoteric commands include ones to 
change the color scheme, insert a 
row of dashes as a comment line, 
and redefine die function keys, 

I tried compilings small program 
will: the assembler and noted that 
the integrated editor attempts to 
catch mistakes while you are 
I'uteringa line of code. Iflcnteredan 
illegal opcode or used the wrong 
addressingniode.theeditiir llagged 
the line as illegal by changing its 
color and noting the error on the 
staluslme. Assembling my program 




complement othexadecimal, binary 
and decimal values are permitted 
forassignmentsandarguments.and 
the familiar ";" character signifies 
comments. Ou the surface, [lie 
assembler seems just "normal". 

After the program is started, it 
pops into the editorwith a status bar 
at the bottom of the screen. Along 
with row and column position 
information, the line indicates 
whether the insert character mode 
is on or ofl'and how much memory is 
left in the source code buffer. 
Command mode is entered by 
hitting the back arrow key, which 
enables access to the rich set of 
commands. Among the commands 



was but a keystroke away, and the 
program could be run immediately. 
After completion of the program. 
the assembler can be re entered by 
typing sys 36864. 

In onlertnmaxitni/e performance 
and space. Turbo Assembler stores 
source code on disk in a proprietary 
format. However, for those people 
wishing to use existing source code 
file or wan ting to save full listings of 
source, the editor has the option of 
reading or writing a PETSG1 source 
code file. For the large software 
developer, one of the editors 
commands will save a copy of the 
labels and locations to a separate 
tile, useful for multiple file source 
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code development. Rut best of all. 
the assembly time is quick: further 
speeded up by the blanking ol'lhe 
screen during assembly. 

Although the copy of the 
assembler used for this review has 
the cross- assembly software, the 
required machine to machine cable 
was not available, so ill is feat ure was 
not tested. Nonetheless, the process 
is very straightforward. Load the 
assembler on one machine, while 
loading I he small loader program 
on the other machine, Edit the source 
code in the editor, and assemble as 
usual. When the program is started, 
the results will show up on the 
remote machine. This alleviates the 
problems associated with having an 
error in the program under test 
destroying the development 
environment. 

After using the assembler for 
many samples, (learned about many 
ofitsfealures.lt has impressive parts, 
but unfortunately suffersfrom some 
major limitations, liver)' assembler 
has some limits, bin these seem a bit 
constraining: 

1 he asst mblei allows labels and 
(unction names to be used in source 
code, which is good, but each name 
must be in lowercase. Manv 
developers use mixed case to 
improve readability, while some 
definitions, like TRUE and l-'Al.M-, 
are sometimes in all caps to 
distinguish them. The editor only 
allows -10 column lines. This seems 
adequateai first, and it helps allow a 
programmer to see theentireline on 
screen at once, but on-lhe-line 
comments can all too quickly reach 
the 40th column. The manual that 
accompanies the software is sparse 
at only 21 pages. While this won't 
affect intermediate to advanced 
programmers who have used an 
assert) bier before, the beginning user 
will find the going rough, and even 
experienced users will have to 
experiment with the more advanced 
editor commands. The assembler 
does not support any type of file 
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includes or multiple file assembles. 
The programmer can manually 

assemble different files and 

concatenate tliem, but the assembler 
won't automate this process. This 
becomes a problem when you realize 
that the source code under 
development must fit between 
|0801to$8FEA, 

The tone of the manual suggests 
that this assembler is ideally suited 
to demonstration or "demo" code 
development, which could be true. I 
see the program as providing a good 
assembler for testing small pieces of 
code or subroutines. The beginning 
user will like the error detecting 
editor, as well as the integration 
between the editor and the 
assembler, if they can cope with the 
user manual. After using the 
assembler for a few days, a few nit- 
picky items cropped up that should 
be noted. Some are just mere 
ovc'tsights.butanyseriousdeveloper 
knows even the smallest problem 
with the tool can make the process 
seem lousier and more frustrating. 



Variables and labels can only be 
15 characters in length. The editor 
is nice enough to note this as it 
occurs, but some programmers may 

find this a limitation. The editor 
includes a nice feature lo allow the 
cursor to automatically tab to the 
lDth position of an inserted line. 




place opcodes at that position, and 
put labels at the far left, making the 
code more readable. However, 1 
found tin way tochange the position 
to anything other than 10. 

There is no native C128 version, 
Ileitis! a rather staunch C64 



developer, it doesn't bother me that 
much, but (.'128 programmers will 
likely find the 40 column screen and 
lack of support for the extra memory 
in the CI2K a significant limitation. 
After using the editor, 1 exited out of 
the editor to BASK", only to find my 
cursor was invisible. Maybe it's just 
me, but I couldn't get the assembler 
to allow reads or writes to any drive 
besides device 8. Surely a command 
exists to change the data drive, but 
the usual disk commands didn't 
work, and the manual didn't offer 
any suggestions either. 

Some of these problems can he 
corrected by a new release, while 
others could probably be fixed by 
updating the documentation. 
Nonetheless, some may find these 
small oversights to be extremely 
annoying. 

Turbo Assembler is an interesting 
product The version that comes on 
disk contains regular and cross- 
assembler versions of the assembler. 
but the manual implies i hat a version 
which allows macro definitions and 



a version which allows an REU to be 
used as extra RAM for program 
development both exist. Yet, these 
two capabilities are not present on 
the version supplied, hi addition, 
the initial quote claims that the 
product has underwent "years of... 
integration..,", but these two 
innovations are not in the product. 
One can only guess how useful these 
two features are. 

My recommendation is that, 
while I'urbo Assembler seems like a 
product with promise, software 
developers looking for an assembler 
should buy this product with some 
hesitation. Some people will find its 
limitations a non-issue, but some 
serious developers will find the 
product lacking in support for large 
projects. On I he other hand, the ease 
of using the product makes it ideal 
forsmall projects or prototype work, 
and the ability to cross assembler 
can save valuable time in thesoftware 
development cycle. Caveat Emptor! 
- Jim lira in 
*) 




Winter Clean-up Sale! 

This year at CMD, we neglected our Spring Cleaning. Now we're 
cleaning house and giving you some great deals! Call our order 
line at 1-800-638-3263 now; product quantities are limited! 
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All sollware tested and repackaged. All disk drives tested. All other hardware untested but in good condition. All products sold as is. $15.00 minimum order in effect. 
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AMIGA 

Repairs • Upgrades * Sales 

Factory Trained Techs • Flat Rate + parts * 90 Day Warranty 

Buy * Sell • Trade 

Amiga Computers * Monitors 'Accessories 

BSP 






"«i». 



Voice 908 245-1313 

Fax 908 245-9409 

WANT MAILINGS? FAX NAMF. • ADD • PHONE • FAX 



USED SOFTWARE 



We buy, sell, and trade used original software. Lowest 
prices for C64, C128, Amiga, and IBM. Mention this ad 
and your computer type for a free list. Call our BBS for a 
complete list within minutes. 



BBS 



Call or write: 



BBS: 

8N1 1200-28.8k 



^^ 616-429-75-11 



Ask lor a list via Internet: 
CENTSIBLE@DELPHI.COM 



Centsible 

SOFTWARE 

P.O. Box 930 

St. Joseph, Ml 49085 

Phone: 616-428-9096 



/"vOORF r\ C64/ 154 1 Repair -$40 

•^ {SBI O/ -Special* 

^ H 1H Vfir^ C64, 1541, J-S+Sft. - $99 



Everything for Commodofe Computers 

Sell • Trade • Repair ■ Buy 

1420 County Rd. 914 

Burleson, TX 76028 

817-295-7658 

817-447-6974 - Voice/FAX line 

ALL STORE ITEMS HAVE A B0 OAV WARRANTY. IF, FOR SOME 

REASON YOU ARE DISSATISFIED IN YOUR PRODUCT. YOU MAY 

RETURN IT FOR REPLACEMENT OR STORE CREDIT ONLY. 

SORRY. NO REFUNDS 



We curry a full line of hard- 
ware, software & maga- 
zines, both new & used, in- 
cluding European items. 
Our flat-rate repairs in- 
clude both parts & labor. 
Call for details. Trade in 
your unwanted ilems. 
L'l.ulnp - S2.95 

All Major Credit 
Cards Accented. 

We carry a full line of 
Amiga Products. 



Bounce around mazes fixing 
bricks and gathering bonuses 
while avoiding obstacles in 
Pogo Stick, a multi-level 
arcade style game for the 64. 
Fix all (be bricks before the 
hour glass empties to go to 
the next level. 



t 



Super Pop Stick Adda 

* 25 different mazes (with the 
ability to use even mare) 

* More obstacles & bonuses 

* Ability to Save and Load 
games to disk 

High .Scores 



Either game To order send a check or money Both games are for a 

only SI 1.95 order (in US funds) to: standard Commodore 

Yanney Software 64 or 128 (in 64 

Both games P.O. Box 224 mode), a joystick is 

tor S19.9S Lebanon, PA 170 42-0224 optional 



Free ihippiag in US and Canada, other countries pk*» add 53.00 to enter. 
' Penaiyrraaia rendcnLi piouc add 6% isicm net, 




ESCAPE ROUTE 

The Adventures of Eric Hawthorne, P.I. 
A combination of action, board, 
and strategy games. Help Eric track 
the infamous ICELADY who has 
stolen the rare Acme Diamond! 

T~*l 1 ^ un ^" or ever y° ne ' F° r l ' ie C-64 or 
^-JL^s, C- 1 28 in 64 mode. 
Send check or M.O. for SI 9.95 to CREATIVE 
PIXELS, P.O. Box 592, Library, PA 15129 



All Aboard the Commodore 
Information Supersubway! 




The Underground is a grass-roots Commodore 
publication produced with S-hit computers, 
Geos, anil a Postscript laser printer. For a more 
SI 1 per year, you'll get helpful features, current 
reviews, and columns on everything from 
projects In IT) software. A sample issue of the 
Underground is only $2--wliy not give it a try? 



THE UNDERGROUND, 4574 Via Santa Maria, Santa Mana, CA 93455 
Can/Max: US5225feampte, S12.50/oi» year. International. USS3.75/sampte. S21.50*ne year. 



INTERCORP COMMUNICATION Pr&SlltS 

csoft Wares! 

(As Seen on Many BBS's} 
Dlfll<-»Dox IflJ 

a SEQ. Ills reader that will read text as welt as arunr} supports drive's 
S-il.it alse has many Dlgl-seunds which are very entertaining. 
S7.0o + $J.uDSi,B 
DJ5.II *XlrtNM" 

10 el your Favorite Cartoon Digl Samples on one disk .with a very easy 
is use Menu System tor leading and playing. 
Great For itic Klilsf S3 00 • 52.00 S&H 
Senderdereio 

Intereorp Communication 466 WJtarwood .Madslon Hts .Mi .41171 
Alaska.Hawiu International add SJ.D0 to S&h 





(801)466-8084 



Specializing in NEW and USED Commodore Hardware, 
Software and Accessories at excellent prices. 

Send $1.00 for a HUGE list ot products. Oltice Hours: 
11:30 - B:30 MST. Visa, MC, Discover and American Express accepted. 

3366 South 2300 East, Salt Lake City, UT 84109 
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b*f Steue Vavtd&i Alh 




GETTING STARTED WITH GEOBASiG PART 2 



In the last installment of this column, 1 started 
talking about writing programs with geoBASIC, 
I gave you an outline of a geoBASIC program 

using an "event -driven" structure. Then] talked 
through the creation of several of the components 
from which our program would he built. I ended 
the column by saying that "everything will plug 
right in, just like an electronic I. ego set." But I 
also warned you that geoBASIC can throw you 
for a loop now and then. 

So, this time we'll review the structure of our 
program and write out the geoBASIC code itself, 
and I'll also introduce you to some of the pi) falls 
you should avoid. 

Here's the program outline from last month's 
column with my notes added in parentheses: 

@titleSereen - a routine to create the title screen 
with two buttons saved as "icons!": 
titlel -tiesto@quit 
title2 - ties to @mainScreen 

(This is a subroutine; the name is set apart 
from other geoBASIC commands by the (W 
s\ mbol. This screen will have two buttons on 
it which will, when clicked by the mouse 
pointer, jump the program to routines called 
(rt'quit and @ma in Screen. The label names of 
routines can have upper and lowercase letters 
in them, as you can see. Notice that I called the 
buttons "titlel" and "title2." These names 
show up in the icon editor where I create the 
buttons themselves.) 

MAINT.OOP 

The program waits at this point for a button or 
menu item to he selected. The rest of the program 
will consist of the routines which those buttons 
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and menu items call up. (This is the heart of a 
geoBASIC program. This is what actually makes 
the program act like a "real" CI'OS program.) 
@mainScreen - a routine to draw the main 
program screen and set pal tern and color to their 
starting values and display the following buttons 
and menus: 

• a drop down menu saved as "mainM" with 
three submenus 

■ a "gcos" submenu where available desk 

accessories will be listed automatically 

• "program info" - tied to (tfabout 

• a "file" submenu with two choices: 
"quit" -lied to @quit 

"start over" - tied to (jrtnainScreen 

• an "attributes" submenu with two choices: 
"color" • tied to @colChoice 

"pattern" - tied to @pattChoice 



• four icons saved as "icons2": 
drawl • tied to @drawRect 
draw2 - tied to @drawline 
draw3 -tied tofV/'saytli 
drawl ■ tied to @scrnQear 

(This is the section that actually creates the main 
screen of our program. Notice all the hits and 
pieces that are mentioned. In this plan I have 
included all have names from the editors used to 
create these pieces, including the various 
subroutines. This information is very important 
to have planned out ahead of time, hut most of it 
never appears in your program itself, just in the 
editors. What follows this are the routines 
themselves.) 

@quil 

ends the program and automatically sends the 

user back to the desktop 
@colChoice 

changes the value ofthe background color 
@pat tChoice 

changes the value ufPATTERN for rectangles 
(rt'drawRect 

draws a rectangle on the screen 
@drawl,ine 

draws a line on the screen 
@sav! li 

places the word "HI" on the screen 
@scrnClear 

asks with a dialog box saved as "clrl )" with two 

buttons 
"yes" which clears the screen 
"no" which returns doing nothing 
@about 

reports the author's name in a dialog boN 
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(Now if you want to double check, look back through the plan and see 
where each of these routines is called. Some are hooked to icons, others to 
drop-down menu selections. They could appear here in any order, of 
course. When an "event" occurs— when a menu selection is chosen, for 
example — the program will go to whichever of these routines applies.) 

Okay, now that we've walked through the structure of this program, 
let's turn it into actual geoBASIC commands. Last time we worked on 
creating some of the building blocks — the drop down menus, the 
icons, and what have you. Now this time we'll plug them into the 
program framework, 

10 REM geoBASIC program by Steve Vander Ark 

100 StitleScreen 

(Notice that westill use line numbers, even though the structure is not 
very linear.) 

110 CLS 

120 PATTERN 10 

130 RECT 80,50,290, 170 

140 PATTERN 1 

150 RECT 60,30,270, 150 

160 PATTERN 

170 RECT 61, 31,269,149 

(After I cleared the screen in line 110, 1 created a series of rectangles 
with the RECT command, before each one i set the pattern inside the 
rectangle to a different value. This is a quick way to create a nice- 
looking title screen. Now all it needs is some text.) 

180 WINDOW 110,75,269,149 

(This is a window for my text to go into. I placed it inside of the 
rectangles I already drew.) 

190 PRINT" geoBASIC Program" 
200 PRINT "by Steve Vander Ark" 

(Now we have a title screen. It isn't fancy, but it will do. Now we have 
to add a couple of buttons so the user can go on to the program itself.) 

210 rcOH'title" 

(This command places a set of icons on the screen. These icons were 
created using the "icon editor" underthe utilities menuofthegsoBASK 
screen. The images for the icons were created by the "bitmap editor" 
and were called "lillel" and "litle2." The routines they call were also 
specified at that time. All of this is specified in my plan above. Now, 
once all that was set up for us, our program gets a nice set of icons, all 
ready louse, with just this one simple command, Thai's what 1 meant 
when I said that everything would plug in like an electronic l.egoset.) 

220 MAIKLOOP 

(Here we are. Our program is set up and now is waiting for something 
lo happen. At the moment, the only possible events are the ones tied 



to those two icons we just placed on the screen. One of them will move 
our program into its main screen, which well design next.) 

300 @mainSereen 

(That's another label. This routine will be called when someone clicks 
on one of our icons on the title screen.) 

310 PATTERN 
320 SETCOL 15 

(Before the program starts, 1 want lo sel these values lo their base 
number. That way il someone changes them during the course of the 
program and then starts the program over, the changed pattern and 
color won't be in efiect anymore. The SETCOL command is actually 
more complicated than it looks. I am using this formula: 15+115*0 . 
That means my foreground color will be 0, which is black, and my 
background color will lie If), which is light gray.) 

330 CLS 

340 REM MENU " 
350 REM ICON " 

(These Iwo commands place a drop down menu ai the top of the 
screen and a new sel of buttons on a toolbar at the lop. Again, these 
were all defined using the editors, sonow we just have to plug them in. 
All dial's left for us to do is to actually define our various routines.) 

400 @quit 
500 @colChoice 
600 @pattChoice 
700 @drawRect 
800 @drawLine 
900 dsayHi 
1000 ©scrnClear 
1100 @about 

Before we gel those fleshed out. let me fill you in on a i'vw possible trouble 
spots. First of all, don't use the "update" selection under the "file" menu on 
the maingeofUSICscreen.Doingso will damageyourfilc. Second, beexlra 
careful to write down the names of any and all components of your program. 
Remember that upper caseorlowercaseletters must be taken into account. 
The reason fortius is that when you try toopen an existing bitmap, icon list, 
drop down menu, or other editor file, the requester box doesn't really list 
any of the applicable files from the disk. Those files are there, but you need 
tobackspace over the word that appears on the dialog box by the cursor and 
type in the name of the file you really want. You will need lo have the exact 
filename written down somewhere because the files don't show up in the 
directory on the desk'fop either. Careful planning in advance makes it 
easier since you can name everything beforehand and make a lisi for 
reference. Planning ahead is also handy when you need to assign routines 
to various objects you create in the editors since you'll know exactly what 
the labels for l hose routines will be. 

Next time we'll get to the rest of our discussion on geoBASIC and the 
rest of this program listing. 
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SPINNING THE WEB 



When I tirst wrote about the World Wide Web, 
I mentioned that in a broad sense, it is a form of 
advertising in which the consumer goes to the 
advertising source for information about a 

company or its products, It has gained in 
popularity not only among "mainstream" 
computer users and advertisers, taut also by 
Commodore users and those who in oneway or 
another support us. Commercial companies, 
program authors and others have been adding 
CUM support lo lltclnienui in a big way, and it's 
something von can have, too. This is one of the 
nice tilings about the World Wide Web — it's 
not limited lo big commercial companies, nor is 
it only for those with PCs and Macs. As I 
explained in CW #8. we access WWW pages 
using an Internet utility called Lynx, which is a 
U'xt based web browser. But we van do more 
than access WWW pages. We can create them! 

What does it lake lo create your own web 
paue? You'll need to lie on an Internet service 
which allows you to create "home pages". If in 
doubt, ask the System Administrator, if your 
service provider doesn't offer this capability, 
there are numerous web presence providers on 
the web that offer reasonable rales for both 
commercial and non-commercial purposes. 

Web pages are created using plain ASCII text 
and special formatting codes known as HTML or 
Hypci /< d Markup Language, You may have 
noticed that some businesses are selling 
commercial PC and Macintosh packages which 
creale Web pages and cost a lot of money. These 
really aren't necessary. HTML codes (or "tags") 
are just plain text and can be created in any word 
processor ortext editor which allows you to save 
text in true ASl.ll formal. 

What's Out There? 

Before you jump into creating WWW pages, it 
helps to know what's already out there, how 
others have designed their pages, and the types 
of things they've included. The following lisl of 




Commodore related websites serves two 
purposes, first, it's a place on the web to find 
Commodore support. Second, by seeing how 
others have designed their sites, you can get 
ideas on creating your own. 

One of the most common things you'll notice 
is thai most websites are linked lo others. Many 
times it's a reciprocal thing — if you include a 
link to someone else's site, they in turn include 
link l o yours. The places you include links lo will 
depend on your interests and the overall content 
of your website. 

There arc so many web pages out there, it's 
hard to know where to begin. But. why not try a 
lew of my favorite sites? 

Q-Link 

http://wiviY.huwan.roin/sirfil2/iiHiik.litiiiI 
htip://www.portaLcom/-stemrd/qlinthtm! 

When Q-Link closed its doors on October 31, 
L995, 1 didn't think I'd miss it, hut a recent 
World Wide Web tour of Q-Link home pages 
reminded me thai what inadeQ-Linkspecial was 
the people who made it fun to be there. People 
like Sir Fritz (Charles J. [•'riulmgh). JohnH39 
(Steward), and Squirrel's Nest OnhnPurkey) who 
have created a place on the Internet for those 
who enjoyed Q-Link and remember ii fondly. 
These home pages are more than just a shrine lo 
a "dead offline service", due in part to the 
interactive items they've added to their pages, 
like a "gRilTI'tl" (graffiti) wall to post short 



messages and a registry of Q-Link screen names 
and Email addresses so you can catch up with 
old friends. Browsing the list of names, it's 
interesting to note how many people have kept 
their screen names as part of their Internet 
addresses. Links lo former Q Link users web 
sites are also included. The Q-Link sites are 
integrated together in such a way that they are 
almost seamless. Nothing is repeated and 
everything is shared between the pages. 

h / tp:/A vww2.ari.net/hmm /jpttrkt y/qsaei -us. lit ml 

This site has screenshots of the Q-Link load 
screens that were seen whenever moving to 
different areas on the service. These are available 
as a C64 program to download, and within this 
63 block program there's a menu with all "37 
screens for viewing. The screens can be 
downloaded (or viewed with a graphic browser) 
as individual GIFs or you can download the whole 
collection in a PKZip 1.x archive. Purkey's site 
also includes a short library of classic Q-Link 
files to download straight from the web. 

Q-Link the service may have died a senseless 
and agonizing death, but Q-Link is (or was) not 
so much an online service as a feeling ol 
belonging, and a mutual meeting place for many 
kindred spirits. The service is gone, but the. spirit 
is alive and well in these web pages. 

SIDS 

htlp:/Mmii.luwien.M.iit/~c942(M4/wdn.litml 

I believe thai SID music never would have gained 
its popularity if it weren't for Q-Link and other 
online services. I'm sure the ability lo share ones 
creations with others contributed to the strong 
popularity. The SID home page has samples, 
interviews withcornposers.a history of'SID music, 
and you can even vote for your favorite tunes. 
Links to other SID related sites can also be found 
here. 
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Creative Micro Designs, Inc. & 
Commodore World 
http://wtvw.msen,com/'-brain/guest/cmd/ 

index.html 

You tan read about how CMP got started ami 
how it's progressed out the years by selecting 
"MoreAhoutCMD" from their home page. There 
is an online sample of I his magazine (1 have two 
articles in the online issue). You can browse the 
"Tabic of Contents" and read articles online. 
C'MI )\ products are highlighted in their Product 
Information pages, and to make looking up 
specific items easier, they aregrouped by category. 
This area was under construction when 1 visited. 
but may be completed by the time you read this. 
To help users keep up with the current prices, 
CMD has a dated Price list of the items they carry 
and their shipping charges. From CMD's home 
page, you can also connect to Jim Brain's 
Commodore WWW Links on he popular Yahoo 
Index of fun places to visit on the net. 

Softdisk Publishing and Loadstar 

http://www.wdtt am. t vm/~soJ'ltlisk/i ii-IJitml 

Loadstar's home page has information about the 
two disk magazines published by Softdisk 
Publishing: Loadstar atld Loadstar 128 Quarterly. 
When Ivisi ted, the soft ware products list had one 
item. "The Complcat Series", which didn't have a 
description. Hopefully it will be more"compleat" 
later. The site has ordering information for the 
magazines, and software items, with specials for 
those ordering items from the website, A sample 
"Table of Contents" shows the type of programs 
and articles which normally make up an issue of 
Loadstar. Several articles are also available to 
read, includiiigprogrammingcolumnsC'Whcn is 
Your Program Finished?") interviews ("Interview 
with C\ 1|V), reviews ("I >r. Sy n ih Tone Generator"). 
and others ("Miscellaneous Hints & Tips"). This 
site has several links to other Commodore related 
web sites. 

Commodore Format Magazine 

http://www.futurenet.co.uk/compttting/ 

com modonj~onnat.html 

Commodore Format magazine is a British 
publication. Its home page has a table of con tents 
for recent issues as well as a list of software which 
they sell. While a bit on the spartan .side, its link 
to FuturcNet Computing News makes up for it. 
FutureNet Computing News offers some of the 
best computing news available. You can get the 
latest computer news from the net sometimes 
weeks or months before you see it in print 
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Software Support International 

gopher://gapher.sooRet.ca/ 

1I\C0MPUT!-RSMITH 

I i t lp://\ vmt'.saoiiet. ca/~comps mill 

Computersmith offers most of Software Support 
[nternational'sSummer'95Commodore/Amiga 

catalog via Gopher, and possibly via WWW by 
time this article is published, which is why I've 
included them here. When I asked 
Couipuiersniith's owner. Allen Smith, if the 
catalog was sanctioned by Software Support 
International, he told me "SSI supplied the text to 
me{asa WordPerfect h'le)andgavemepermissiiin 
to useit in the way I have. I, in turn, am doing this 
both as a service to all Commodore (8-bit and 
Amiga) users, as well as to try and generate a little 
business for myself. My business being a Canadian 
Dealer for SSI products." The SSI catalog and 
other information canalsobe retrieved via L-mail. 
To find out more, semi a message to 
infe@cornpsmth.soonet.ca. 

Computer Workshops 

http://www.srmory.com/~sptctre/cwi.html 

Computer Workshops is a software company 
whichsupports the Commodore 8-bit line as well 
as MSDOS. Commodore software highlighted at 
this site are "Flyer" and "MahCong" which are 
commercial games available directly from the 
company. Descriptions of the games are given, 
along with review comments from the now 
defunct Gazette magazine. Two shareware 
releases, "NewView" and "HyperLink" are 
described. The programs are available via FTP. 
I«i 1 1 he FTP site wasn't (at ti me of research) I inked 
into the web site. 

CNet 64 DS2 BBS 

http://www.infifiet.com/~mbenduTe/ 

Michael Bendure's CNet 64 0S2 BBS home page 
includes personal background about the man 
behind the networking software as well as 
support lorhis BBS software, the network it uses 
(DS2 Network v3.04), and Com Net 
development. ComNet is a dream of Bendure's 
in which all Commodore BBS's (regardless of 
software) have an integrated network so they 
can share messages and files between them. 
Support for registered CNet 64 DS2 BBS sysops 
isplanned, but in the meantime, those interested 
in learning about the bulletin board system can 
check out the features and hardware it supports. 
This site also has Commodore hardware and 
software listed for sale and links to other CUM 
related software. 
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RMS Computer Systems (CNet 128) 

lit tp://\ vww.msen.com/~ifra in/gut :v t/rm %/ 

When I visited the RMS Computer Systems home 

page, it was still under construction. RMS 
CompulerNystenlsscllaudstipportllu'CNet 128 
BBS system and computer systems parts and 

;urev,nnc\. RMS |)l:ins to haw ,i support area 

within the web site so registered sysops can get 
updates, documentation and other support 
regarding the operation of the CNet 128 Bulletin 
Board System, As oft his writing, this site lias a list 
of BBS features and hardware requirements as 
well as information about how to reach the Cave 
Of Cerberus BBS. which is C-Nel 128*s support 
Board. 

Jim Brain's Commodore 8-bit Site 

http://mvw. msen. a>m/~l> rain/cb m launch tint 

Jim Brain's site has become one of the major US 
places to check out Commodore developments. 
Most Commodore related weblinkscan be found 
here and the links arc continually updated. 
Features here include the ability to read the 
eomp.sys.rbml'AQIileinllypcr'fexl formal and 
links toother Commodore related FAiHiles such 
as comp.binaries.cbm and the C64 emulator 
newsgroup. You ca n find the answers to the Trivia 
questions in this magazine , read issues of C= 
Hacking (a Commodore magazine on the net) or 
you can learn about Jim's business, Brain 
Innovations. Inc. 

Craig Bruce's ACE and LLR 

http://ccngaMmUerbo.ca/~csbrttce/index.ktml 

Craig Bruce is a Canadian programmer, lbs 
website has a mixture of information about 
himself and about some ofh is popular programs 
like ACE, Little Read Reader and others. He has 
links to the FTP site where his programs can be 
downloaded, and lists of other places ofinlerest 
to Commodore users. Craig also has a few UNIX 
utilities which he's written, and help files fo] 
UNIX Vi and F.MACS editors on his site. 

Rod Gasson's QWKRR128 
http://www.msen.com/~brain/guesi/ 

Gaclync_Moranct l /q wkrr/ 

http://www.msen.com/-brain /g u t s t / 
Gaelyne_ Moranec/q i i <k rr/h rowserJitmi 

Rod Gasson doesn't have a home page, but two 
of his programs, QWKRR12S and Browser, do 
have a home on the web, under my wing. When 
I set up my personal home page, I decided to add 
support for QWKRK as an experiment in using 
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the World Wide Web to show how ii could be 
used to offer support for shareware and 
commercial programs. The QWKRR pages 
consist of updated information about support 
files which weren't available when QWKRR128 
v4.3 was released. You can even registerQWKRR 
while on the Web, The Browser pages let you 
become a Beta Tester; you can download the 
work "in progress" of frequently updated 
versions right from the World Wide Web. 

Gaelyne Moranec's Home Page 

http://www.msen.com/~bTain/guest/ 
Gaelyae_Moranec/ 

I've included links to most if not all of the web 
pages listed here, FIT links to Commodore files. 
a type-in term program that a reader in Italy 
asked me for, on-going lists of favorite t'HM 
programs, BBS's which support us, ;i Guest page 
to sign, and links to my articles in Commodore 
World's online sample magazine issue. (Oops, 
my modesty just left me again!) A special site on 
my page has been added: a tutorial on I iypcrTcxl, 
and exainplesof magazine pages on the web. The 
I'Rl. for the tutorial is http://www.msea.com/ 
-h mi ii /git est/Ga elyne_ Mo ranec/fearn.html. 
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World Wide Web Alternatives 

Web Surfing via Telnet 

for those using online services who need to 
telnet louse Lynx, this is telnet site allows you 
to use the "Go" command to go to any oi the 
URL's listed in this article: 

Telnet to: fatty.Jaw.corndl.edu 

At the first prompt, type "www". Don't forget 
to set your terminal emulation to VT100 (or 
VT102). C.F.nie users should turn otT echo 
before beginning the telnet session. 

Web Surfing by Email 

If your onlv access to the Internet is via F.mail, 
vou can receive web pages by F.mail. Simply 
send a message with no subject line to 
webmail@curia.itcc.k on the first line of the 
message type the word "go" followed by the 
URL vou wish to view, such as: 

go hltp:/ /www. ncsa.ttiue. edis/Genmil/ltiternet/ 
WWW/ttTMLPrimerJitml 



URL Listings in Carrier Detect 

Q-Ltnk 

Imp: //\ vww.kaiwtnt. com/siijitz/qliuk. hi mi 
It ftp: /A vww.portal. com/stt 'ward/qlinkJttml 
http:/A nvw2.ad.ttet/hom e/jpurkey/qscm ns.htm! 

SIDS 

http://stiuil.tuwien.ac.dt/~c9426444/imicx.himi 

Creative Micro Designs, Inc. & Commodore World 

http://www. tnsen,com/~brain/guest/cmd/index. html 

Softdisk Publishing 
kttp;//www.webcom. com/-i oft dhk/c€4. html 

Commodore Format Magazine 

It ttp://u iw.foturenet.co.uk/computwg/commodo rejb mat html 

Software Support International 

gopher://gopher.sooneLca/ll\COMPUTERSMITH 

hltp:/ A vMv.soonet. ca/~compsmih 

Computer Workshops 

littp:/ Avww.tirmory.com/~spect n '/a vi. html 

CNet 64 DS2 BBS 

http://wwwJnflmt.com/~nibendure/ 

RMS Computer Systems [CNet 128 BBS) 

http://www.mseii.com/~hruiii/iiitest/nns/ 

Jim Brain's Commodore 8-bit Home Page 

htlp://www,in\cti.coiii/~br,iiii/chmhi»iieJitml 

Craig Bruce's ACE and LLR 

http://ccnga. u Waterloo. ca/~csbruce/index.html 

Rod Gasson's QWKRR128 
http://www.msen.com/~braln/guest/Gaelyne_Moranec/awkrr/ 

Gaelyne Moranec's Home Page 

http://www.msm.wm/~bram/guest/Gaelym_MorunK/ 

The tutorial on HyperText 

http^/www.msen.com/~brain/guest/Gaefyne_MoranecA 7 eam.html 

Web Browse 

http://www.beteLydhoo.com/ 

FTP files from ccnga.uwaterloo.ca 

ftp%et//ctnga. waterloo.ca/pub/cbm/te!ecomm/ 

CompuServe Telnet Session 

telnet: //i ompuserve. com 

HTML Guide 

h^^/imwjimMiuc.edii/atviral/Inleriiet/WWW/tirMLPnmer.hbnl 
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GEOCABLE II 



Parallel Print Cable 




The Most Advanced Parallel Print Cable Ever! 



• Uses Standard Cable 

Equipped with a female DB-25 
cable connector to allow use of 
standard 'PC printer cables. 

• Switchable Pass-thru 

Allows connection ot printer and 
other user port peripherals such 
as modems without conflicts. 

GEOCABLE-II (6 ft.) ONLY S29.00 

GEOCABLE-ll(15ft.) ONLY S34.00 

Shipping: US $5 00, Canada $7.00. 

Foioi0ci 525,00. 



• Faster Output 

Parallel printing offers up to a 
40% increase in output speed. 
■ GEOS Drivers Included 

Includes GEOS drivers plus 

useful GEOS utilities like 

Mac Attack fl. Wrong Is Write, and 

GEOS SONVERT. 

GcoCabie II is compatible wilh GEOS. Perfect 

Print LO, Acton-Replay MK VI, Suporbase. 

Superscripl, Paperclip III. and nil software thai 

supports user port parallel printing. 



CMD 



Crea tive M icro Designs, Inc. 



P.O. Box 646 

East Longmeadow, MA 1 028 



Ordots: B00-638-3263 
10(0:413-525-0023, 



3EEH3H^2E3 



For years, RUN Magazine provided Commodore Users with a 
great source of information, and now CMD has given you 
Commodore World, Don't let this valuable information slip 
away— fill in the voids in your library now! 



RUN Magazine Back Issues 

Any 3 issues for $12.00, any 6 for $18.00, 
or any 12 for only $24.00 



HMJAN88 January 1988 

RMFEB88 February 1988 

RMMAR88 March 1988 

HMAPRBB April 1988 

RMMAY8B May 1988 

RMJUN88 June 1988 

RMJUL98 July 1988 

RMFEB89 February 1989 

RMMAY89 May 1989 

RMJUN89 June 1989 

RMJUL89 July 1989 

RMAUG89 August 1989 

RMSEP89 September 1989 

Shipping: 3 or 6 issues - U.S. S3. 00. Ca 
U.S. $5.00; Canada S7.00; Foreign S20 



RMOCT89 

RMSP89 

RMJAN90 

RMMAY90 

RMJUN90 

RMDEC90 

RMJAN91 

RMJAN92 

RMMAR92 

RMMAY92 

RMJUL92 

RMSEP92 

RMNOV92 



October 

Special Issue 

January 

May 

June/July 

December 

Jan/Feb 

Jan/Feb 

March/April 

May/June 

July/August 

Sep/October 

Nov;'December 



1989 
1989 
1990 
1990 
1990 
1990 
1991 
1992 
1992 
1992 
1992 
1992 
1992 



nada $5.00. Foreign SI 5 00; 12 i 
00. 



Commodore World Back Issues 

$4.95 each, or any 3 for only $12.00 



CW1 Issue 1 . Volume 1 , Number 1 CW6 

CW2 Issue 2, Volume 1 , Number 2 CW7 

CW3 Issue 3. Volume 1 , Number 3 CW8 

CW4 Issue 4, Volume 1. Number 4 CW9 
CW5 Issue 5, Volume 1 , Number 5 

Shipping: US, and Canada $2.00 for hrsl 
Issues.; Foreign $5.00 per issue. 



Issue 6, Volume 2, Number 1 
Issue 7. Volume 2. Number 2 
Issue 8. Volume 2. Number 3 
Issue 9. Volume 2, Number 4 
CWIOIssue 10. Volume 2, Number 5 
plus S1.00 per additional 



TO ORDER CALL 1 -800-638-3263 



Need Input? It Doesn't Get Any Better Than This... 



$49. 95 



\ 



TiCacK 



For years, Commodore set the standard with the 1351 
Mouse. Sure, it was vastly superior to using the old digital 
input devices like the 1 350 mouse, joysticks or imitation 
trackballs. But everything can be improved. Guaranteed 
100% 1351 -compatible, SmartMouse and SmartTrack 
do everything the C-1351 does and more! These highly 
intelligent, three-button input devices include a built-in 
battery-backed Real-Time Clock, along with double-click 
and Turbo features for GEOS. Plus, they come with a 
complete set of utilities for using the clock in GEOS and 
BASIC applications. Modem ergonomic designs make 
these devices smooth operators that are a pleasure to 
use. So, if you're tired of the slow, erratic movement of 
your current input device, make the intelligent choice and 
pick up a SmartMouse or SmartTrack today! 



AA §m or t 

Mouse 



SmartMouse and SmartTrack... the Best C-64/128 Input Devices Ever! 



Three buttons means convenience! If you're a GEOS user, the left 
button Is configured as single click, the right as a handy double click 
and the center button is the TURBO button. When depressed, it 
doubles the speed at which the pointer moves across the screen. 
Additionally, programmers can assign their own functions to all 
three of the buttons. 

Unlike other third party mice or trackballs, the CMD SmartMouse and 
SmartTrack trackball use the same custom gate array chip as the 
Commodore C-1351 mouse. This guarantees 100^ compatibility. 

Switches easily into joystick emulation mode on power-up by holding 
down the right button. 



SmartMouse/SmartTrack utilize the sarneadvanced technology used 
In today's powerful 436 and Pentium PC's, providing you with 
unparalleled accuracy and smoothness. 

Built-in battery-backed Real-Time Clock automatically sets the GEOS 
clock, displays time and can bo used in your own programs. 

Includes utilities disk and detailed manual explaining the utilities 
and programming information. 

Attention Lefties! SmartMouse can be altered for left handed use. 

Don't be fooled by the old style digital "trackballs". These only 
perform as well as a joystick. SmartTrack uses analog inputs for 
greater accuracy. 
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Over The Edge 



By %m Radt&i 




VIRTUAL REALITY: A PI ANNED DISASTER? 



Technology, as you might have noticed, often 
has a few unexpected consequences. 

ITEM: When Henry lord figured QUI how to 
pul each of us into one of his automobiles, he 
didn't plan on helping to launch the sexual 
revolution. But the freedom the automobile 
provided for many young couples, and all those 
backseats hidden from sight by sheets of steel 
were just too templing. 

I ll.M: Whfll DaVr l.etmox sold [lie public Oil 

putting his air conditioners into more and 
more rooms, he didn't mean to help criminals. 

Besides cooling off Mom and Had inside 
(instead of on their front porches or stoops, 
leaving the streets uu-vvalched) it was also 
easier for burglars to gain entry to the house 
by pupping the units out of the windows. And 
there went the neighborhood. 

ITEM: When l.ee De Forest laid the 
groundwork for television, he wanted to beam 
culture into our homes. Look what we ended 
up with! Gangsta rap at breakfast, tabloid- 
talk shows and soap operas starling at lunch, 
feminine hygiene commercials and graphic 
scenes of warfare accompanying dinner, and 
pornography on into the wee hours oi the 
morning. 

liven smaller technological changes can have 
large effects. For example, we derived a sense 
of community and connection to each other 
when there were only three networks, and all 
of us were watching Ed Sullivan at the same 



time. The next day, in every office and factory 
and restaurant, last night's "shew" (Sullivan's 
much-imitated pronunciation of "show") was 
the topic of conversation. Now, with over 50 
cable channels as the norm and fj()l) promised, 
what you looked at last night doesn't figure to 
be what I watched at all. 

Similarly with Alexander Graham Bell's 
invention: ihe "someone" AT&T tells you to 
reach out and touch is more than likely going 
to be an answering machine, and MCl's 




"friends and family" are usually not people at 
all. but the gadgets that speak and listen for 
them. In the absence of real, live people, 
community can't exist; the motivation for 
inventing t lie telephone has already been 
defeated by the way newer technology 
enhances its use. 



Moving from analog cyberspace to digital, 
we come to the much-vaunted information 
superhighway. Here, there are literally 
I housands of Special I merest Groups (SIGS) or 
Round Fables (Ill's), where people of narrow 
fonts type messages back and fort hi ni lie belief 
that they are thereby broadening their 
horizons. Thus, the ever-expanding roster of 
online enthusiasts becomes nol a community, 
but a collection of inward-looking electronic 
tribes. Ultimately, those tribes can be expected 
to do bat tie wit hone another over the available 
bandwidth, just as tribes are proving their 
humanity in places like Bosnia and Somalia 
today. 

Finally, we arrive at the ultimate anti- 
conuntmity, virtual reality. Here, hardware atul 
software conspire to bring you inside a 
computerized environment, experiencing it 
with several senses at once and responding to 
it as a participant rather than a mere observer. 
You may wear a headset or special glasses to 
sec scenes in full-color 3-D and bear things in 
surround sound: you may wear gloves that act 
like a mouse or a joystick but also feed back the 
feel of things; you may even climb into a lull 
body suit to generate these experiences. 
However, our understanding of human 
perception meshes with our ability to design 
hardware and software to fool ourselves. VR 
will pull us into the machine and make us 
experience simulated events rather than just 
see and hear them from outside. With this 
ability, we can play - or even learn. 

Bennett Davis, writing in Discover Magazine 
back in June 1990, said this about it: "Many 
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researchers see complete modestly -priced 
'personal reality simulators' little more than a 
decade away, and they already worry about 
the consequences." 

Davis quotes Thomas Fur n ess, pioneer of 
simulators for ilie military: "it's not like 
television or a personal computer. With those, 
you're still on the outside. Once that field of 
view surrounds you and controls everything 
you sec, you're inside. The social implications 
are of great concern to us." 

'file downside is the creation of socially 
immature people. Virtual realities will do what 
people want them to do, and that's not the 
way the real world works. This can he a 
tremendous medium through which to learn, 
bill it can also hinder people from learning 
other real things in the real world. Are we 
ready for a world dependent on artificial 
experiences? 

You could "virtually" stranglesomeone. Von foreshadowed this concept in his hook Br;<\t< 
could have a virtual chain-saw massacre. You New World, I lere's one example: 
could use this to experience all kinds of 

expressions of deviant behavior, and through "Three weeks in a helicopter. An all-super- 
it people could become inured to violence or singing. synthetic-talking. colored, 
perversion in real life, much like children stereoscopic feeling, with synchronized scent- 
confused by the concept ofinake-believe versus organ accompaniment." 
real life. Many years earlier, Aldous Huxley 



Could it be 

"THAT THE 

CONSEQUENCES 

Of= THIS 

TECHNOLOGY 

WERE PLANNED 

ALL ALONG? 

IS OUR NEED FOB 

GADGETS AND 

SREED WHAT THE 

DIGITAL EUTURE IS 

REALLY ALL 

ABOUT? 



Sounds more than a litlle like where VR is 
headed, doesn't il? And these quotes from a 
Huxley character just might have explained 
what's driving il: 

"Industrial civilization is only possible when 

there's no sell-denial. ..otherwise the wheels 
stop turning. ..Imagine the folly of allowing 
people to plav elaborate games which do 
nothing whatever to increase 
con sumption... We don't wan I people lo be 
attracted by old things. We want them to like 
them lo like the new ones." 

Could it he that the unexpected 
consequences ofthis technology were planned 

all along? The proverbial "world run by 
computers"? Is our own refusal lo deny 
ourselves anything in I he name of 
"technological advancement" being exploited 
by ihe richest among us? Is mir need forgadgets 
and speed and their greed for money and power 
what the digital future is really all about? 
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Send and Receive faxes on your C-64/128 






Features 



> 



• SEND & RECEIVE FAXES to/from any fax machine 
or computer running a fax modem 

• User-friendly and easy to operate 

• Auto-answer mode for unattended operation 

• Manual send/receive mode lets you share phone 
line 

• Built-in functions convert faxes to geoPaint files 

• geoPaint files may be faxed without conversion 

•Built-in printing functions for printing fax 
documents and geoPaint files 

• Printer drivers may be selected directly from 
within the program 

• Full-page scanning into geoPaint is possible 
using a standard fax machine as a scanner 

■ Built-in simple terminal program lets you browse 
telecommunications services 



■ (System Requirements 

• Commodore C-64, C-64C, C-128, 128-D computer 

• GEOS 64 or GEOS 128 version 2.0 

• SwiftLink RS-232 cartridge 

• Group III, Class 2 fax modem 

• GEOS compatible disk drive (large capacity drive 
or RAM disk recommended but not required) 



Prices & Special Bundles 



geoFAX $39.95 

Swiftlink $39.95 



BOCA 14.4 
Fox Modem 



$129.95 



geoFAX & 

SwiftLink $75°° 

geoFAX, SwiftLink 
& BOCA 14.4 Fax 
Modem $195°° 



Creative Micro Designs 



See our main ad in tJus 

isiue for complete 
ordering information. 



HI 
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Hard Tips 

CHANGING DISK DRIVE DEVICE NUMBERS 



One oftlK' most often asked questions we gel is how lo change device 
numbers on disk drives. While the 1541-11 and 1571 drives were created 
with DIPswitrheslbr convenient device number configuration, Commodore 
left this convenience out of previous 1541 drives, and the 128D. They did, 
however, at least make such changes possible directly on thecircuit boards. 
Yes, you've got to get under the hood to change the device number. 

Commodore also provided information in the 1541 User's Manual on 
makmgdevieeuumberchauges. I'niortunaielv, the instructions were wrong 
in some editions, and often didn't match the revision of the 1541 circuit 
board in the drive thai the manual came supplied with. 

So, after a little prodding, we've put together this illustrated guide to 
changing device numbers on each of the older 1541 models, as well as on 
the 128D. In addition, we've covered installing switches that will let you 
make device number changes whenever you like. 

Tools & Other Required Goods 

As a bare minimum, you'll need the following items in order to chaiigi your 
L541's hardware device number: 

- A Phillips-head Screwdriver (#2 should work nicely) 

- An Exacto Knife (or other precision utility knife or blade) 

In addition to these items, I'd also suggest a magnifying lens of some type 
(for the close work), and a good light source. If you want to install switches, 
you'll also need the following; 

- One or two SPST Miniature Toggle Switches (SPOT will work as well) 

■ A Soldering Iron or Pencil 

■ Solder (elect ionic circuit variety) 

- Hookup Wire (28 gauge stranded) 

- A small pair of Diagonal Cutters (Wire Strippers would be handy, too) 

- A Drill and Drill Bit (to provide the hole for mounting the switches) 

Here we go... 

We'll start olTwitb disassembly. Start by removing the screws that hold the 

case together (these are located in recessed boles in the bottom half of the 
case on the 1541 models, and on the back of the I28D case). After you have 



DISCLAIMER 

Information in this column is presented for educational purposes 
only. In no event will Commodore World or Creative Micro Designs, 
Inc. be liablefbrany direct, indirect or consequential damages resulting 
from the use or misuse of this information. 

the screws removed (and safely tucked away where you won't lose them), 
remove the upper half of the case. If you're disassembling a 1541, you'll 
need lo remove the metal shield I hal covers the circuit board (there are two 
screws located on one side). Those of you with 128D's will have to remove 
the drive itself bv removing the three screws that hold it in place (one on the 
left side, two on the right), pulling the lever off the front, and sliding the 
mechanism backwards into the case. 

The next step for 154 1 users is to determine which revision of the circuit 
board you have. There are til ree main types lobe concerned with, and these 
are shown in Figures 1, 2 and 3. If your drive (like most) has the "short" 
board (fig. 2), then check around the edge of the board for the revision level 
(A.BorC). 

Now check Figures ti through 1(1 lo locate the jumper Pads used to 
program the device number for your unit. Jumper Pads look like two 
silvery circles, each having a split down the middle, except at the very 
center where a trace bridges the two halves of each circle together (see 
Figure 4 for a closer view). To change the device number, we need to cut 
away the bridge on one or both of these Jumper Pads (this is detailed in 
Figure 5). Which pads do what? The chart below shows you. Note that the 
pads have numbers by them, either a 1 and 2 or Jl and J2 (there are two 
exceptions where the pads aren't marked— the 1541 Rev. C short board. 



Jumper Pad Device Number Programming 



Device Number 
Jumper 1 or Jl 
Jumper 2 or J2 



8 
Closed 
Closed 



9 
Open 
Closed 



10 

Closed 
Open 



11 
Open 
Open 
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Figure 1 , 1 540/1 54 1 Long Board 
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Figure 2. 1541 Short Board 
44 



Figure 3. 1541C Board 
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and tht 128D — so we've added numbers to the pictures that show the pud 
locations). 

Note the term inolgy used in the chart: "Open" indicates that the bridge 
truce has been cut, while "Closed" indicates that it has not (or that the two 
pad halves are connected by other means, like a switch or solder bridge). 

Ifyou 're making a permanent change (a nd not in st ailing switches), pick 
the device number vou want and cut the appropriate traces (see Figure f>) 
with an Exacto knife. If you're installing two switches, cut both; if you're 
installing one switch, decide what device numbers you want available by 
referring to the chart, and cut one or both pads accordingly. (There are a 
lot of possible device number combinations thai can be achieved using a 
single switch, but most users usually just cut Jl, or Jumper 1, and install a Figure 7. 1510/1541 Rev. A Long Board Jumper Pad Location 
switch on it to provide switching between devices 8 and 9.) 

Be sure to examine your work to make certain the cuts completely 
seperale the pad halves. If you're not installing switches, reassemble and 
test vour unit. If you're installing switches, continue on. 

Select a location to mount the switch(es), and drill the appropriate 
mounting hole-(s). Now prepare two wires for each switch, long enough to 
reach from the Jumper Pad locations to the switch mounting liole(s) with 
a couple of extra inches of extra slack. Strip off ail eighth of an inch of 
insulation from both ends of each wire. 

Solder two wires to each switch; one to the center terminal, and the 
other to the outside terminal. (Ifyou're using Sl'DT switches, use either of 
the outside terminals find ignore the other.) Now solder the other ends of 
the wires to the two halves oi'lhe pads, one wire toeach pad. Make sure thai 
you don't short the pads together with your solder, and cut aw ; ay any 
excess wire. Also be sure that the wires from each switch go to the same 
number Jumper Pad. 

Once you've finished, examine your work carefully, and after you're 
certain that all is correct, reassemble and test vour unit. 







Figure 8. 1541 Rev. A/Rev. B Short Board Jumper Pad Location 




Top Half ■ 
Bridge ■ 
Bottom Half 



Half 



Cut away the 
bridge to 
separate 

the top and 

bottom halves. 
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Figure 4. Closeup View of Jumper Pads 



Figure 5. 
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Figure 9, 1541 Rev. C Short Board Jumper Pad Location 
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Figure 6, C-1280 Jumper Pad Location 
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Figure 10. 1541C Rev. A Jumper Pad Location 
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Let's start getting into some of the GEOS Kernal routines and see liow we 
can use them effectively in our programs. In tins issue, I will cover some of 
(lie more general routines that you might be likely to use. These will he 
routines that perform actions on memory or help out with math 
calculations. In a future issue, we will gel into the routines that involve 
graphics and other screen display routines. 

I have always felt that a computer programmer should be com fort able 
with math. After all, isn't that basically what a computer is doing? It is 
always calculating addresses and offsets. That is all taking place at the 
processor level of the machine. At the programming level, we might need 
to calculate a game score, or multiply a dollar amount by a quantity, or 
perform some other typical calculation, Sometimes, developing a math 
routine to perform these jobs can be quite tedious. The GEOS Kernal 
provides us with some built-in routines that will help us out in many cases. 
Let's take a look at some of the more helpful ones. 

It's Dividing Time 

Perhaps the most difficult of the standard math functions to write in 
machine language is division. Once the concept is understood, it is not 
(luil big of a deal. lint comprehending it and understanding it can be 
tricky, and it is also easily misunderstood or forgot ten. Take a simple math 
problem such as 3 7 13 divided by 23. How would we write a routine to 
perform this calculation? In GEOS, it is simple to use the Kernal routine 
called Ddiv. Ddiv gives usttie ability to divide a I limit number by another 
1 6-bil number as the following example shows: 



that x is [minting at the number that will be divided by the number that y 
is pointing at. 

Multiplying Is Just As Easy 

The nice thing about usingthe GEOS routines is the similarity in how they 
are setup. This makes it easy to remember each time you need to use the 
routines. Let's see how multiplying looks the same as dividing. This time, 
we will multiply 379 by 23. The routine that is used is called IlMult and 
works exactly the same as Ddiv. except that it gives us the result of a 
multiplication instead of a division. 



toadUJ rB,#579 
toadUJ r1,#23 
ldn #r0 

lilij ■■■■v\ 
jsr Dmult 



jrnulliplu 379 
;byZ3 

;>< points to rB 
;ij [minis to rl 
;pGrform the multiplication 



UadUJ rB,#379 
LoatlW rl,#Z3 
IiIk «rB 
Idy ffrl 
jsr Ddiu 



;diuide 379 

;i>y23 

;n points to rB 
;u points to rl 
iperfurm the division 



Upon return from Ddiv, the zero page register that x was pointing at, 
which was rO, nil I be holding the quotient result of the division and r8 will 
be holding the remainder, if any. Since we were dividing by 23, which is 
less than 256, our code could assume that r8ll is zero and only need to 
check r8L for the remainder. In this example, r(l will now contain I (i and 
the remainder, which is 1 1 , will be in r8L. 

Ddiv does not limit you to using rO or rl. You could use any of the 
available registers such as afl through a9. Just be sure not to use r8. 
obviously, or r9 which is also used by the routine. The important thing is 



This time, the 18-bit result will also be found in rl) upon return from 
DMult. Obviously, there won't be a remainder in this case, however the 
result of a multiplication could very easily exceed 16 bits. If the result is 
greater than $(HF( or 65 ,535). the carry flag will be set. As long as the carry 
Hag is clear, vou know the result is entirely contained within rO. In our 
example, rt) will contain $220d, or 8717 in decimal. 

There are also two other multiplication routines available. One is called 
IlMult for multiplying an 8-bit byte times a IB-bit word, and the other is 
BBMull which will multiply one 8-bil byte by another 8-bit byte. Each 
routine will return a 16-bit value. These two routines operate almost 
exactly like DMult except thai when- a single byte is used, only the low- 
byte of the register will be needed. The register that is pointed at by x 
always gets the result, and it is always a Hi-bit result. In the case oi llMull. 
x must point to the 16-bit value, while y points to the 8-bit value. Once 
multiplied together, the result will be in the register pointed at by x. 

Counting Down To Zero 

Ddeccan be a bandy routine when you need a 16-bit counter. Let's say you 
are reading bytes from a bufFer and you want to make sure that you only 
read a specific number of bytes. Maybe the buffer begins at $5(101) and you 
want to read in 1000 of those bytes and send each one individually to 
another routine for whatever reason. You could put the value of 1000 into 
a register and let Ddec decrement the value each time a byte is read and 
processed. Here's how it might look: 
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st art Of Buffer =$50t)H 



LoadLlt rB,#startOfBuffGr 



LoadUJ r2, 


■■Kill 11 


;caunl down from IBflB 


101 






Idy #6 




;read the byte pointed at 


Ida IrOl.tj 




;by r0 


jsr ProcessByte 


;gu do mii.it - with it 


inc rBL 




ipotnl in to the noil byte 


line ?m 






inc r-MEl 






Iris! #r2 




;point » at r2 


jsr Ddec 




decrement r? 


brie ins 




;braneh back if not zero 



As you can see in the example, all we have to do is set x to the value of#r2 
and let G\lOS decrement it for us. By testing the zero (lag, we will know if 
we have processed 11X10 bytes yet Ofcour.se. in this example, the routine 
that does the processing will have to preserve both rO and r2, or we will 
have a hug on our hands. 

There are a few other math routines, but 1 End these lobe the ones that 
I use the most. 

Clear Your RAM 

Here's a pretty important routine, it's called ClearKam. I use this one 
mostly when a program first gels loaded and run, I use it to clear out a 
variable area. It's common foryou to establish a variable area that begins 
just after the end of your program code, in an area that you might define 
as rainsect with GeoAssembler. Well, when your program is first loaded, 
lliere is no guarantee as to what is in this area. If you just start letting your 
code run. you might get to a routine that checks one of your variables and 
if it contains the wrong byte, it could mean trouble. So, try to make 3 point 
of clearing out this area before getting too far into the running of your 
program. It is also simple to use. as you will see. 



I [i.itiui rB,#5B 

LoatlUJ r1,#starlufUariables 

jsr ClearBam 



;zero out 50 bytes 
;be(jiiining bere 



In the above example, startOIVariabies is the beginning of the area that we 
will clear out. In this area, we have 50 bytes that need clearing. You can use 
ClearRam to clear out any size area anywhere within the computer's 
memory. 

As you can see, GEOS has routines lo help us programmers out, Make 
use of them and your own code will be easier lo write and will also be more 
compact. Let's take a look at some more of these easy to use routines next 

issue. 



CKit 94! 

It's Cool 

CKit 94 is a powerful collection of backup utilities designed lo take 
advantage of the expanded Commodore systems of the 90's. In fart 
the CKit is so advanced, we recommend it only for certain 
Commodore systems. 



Commodore 64, 64C, 128, or 1280 

And One Of These 

CMD RAMLink, PPI RAMDrive, or a 17XX REU with JiffyDOS 

And At Least One Of Thr»sp 



Commodore 1541/1571/1581 or any CMD Storage Device 
♦ YOU NEED THE CKIT 94! ♦ 



It's Mean 

CKit 94 can view, select, and copy over 1,000 files! It can also copy 
entire 41/71/81 disks in ONE pass. It can even make the next copy 
directly from RAM. With the CKit you can squeeze over 700 files into 
an archive. Even more, you can squeeze your 41/71/81 disks and 
CMD partitions inlo backup files. All of this power is at your 
command through an easy to use menu driven interface. 



Filemaster file copter and the Archtver file squeezer 

Disk Utilities 
Procopy disk copier and the 41/71/81/Native Boa disk squeezers 

BBS Utilit ie s 
New Dissolver SDA maker and fast PD Decompers 



It's Better 

CKit 94 has 2 X faster and lighter compression than in previous 
versions. All of the utilities have been enhanced for power and speed. 
Plus, it has three new powerful utilities. And it takes full advantage of 
Commodore 1 28's and REU's. Wow! 



Check Out The Sup port 
<l Commodore 1541/1571/1501 Drives 
J CMD Hard Drives/Floppy Drives/RAM Links 
4 PPI RAM Drives 

4 Commodore 128 VDC RAM Support (16K and 64K) 
J Commodore 128 2MHz Enhanced Mode Support 
J Commodore 17XX REU Support (up to H.Meg) 
J RAMLink and RAMDrive DACC Support (up lo 16Meg) 



Get your Copy Now! 

CKit 94 is available at fine Commodore mail order outlets such as 
Creative Micro Designs, You may also order directly from us. 



Enclose Cluck or Money Order For: 
CKM 94 $39.95 fUpJate $9.95] plus 

Shipping !5 US md f,;:jds {$10 Fotiipj 
Updste met Kef from tirlitr Mrjion 



Mud Man Software, Inc. 
14(10 Last College Drive 
Cheyenne, WY 82007 
(307) 632-1178 Information 
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USING ML SUBROUTINES 




If you've been following along the* lasl couple of issues, you've probably 
noticed that BASK programs hick the speed of their machine language 
counterparts. Lets take a look at how you can go about bridging this speed 
gap in your own programs. 

Speed Techniques 

There are a number of ways to speed up your BASIC programs. Some 
programmers prefer to write short concise code, excluding all possible 
extras. For example an experienced programmer may code; 

10 £ori=0tol5:poke53280, i:next 
Instead of: 

1® rem * flash the border all 16 colors * 

20 for i=0 to 15 
30 : poke 53280, i 

40 next i 

Notice how the programmer left out the 1 1 EM statement and the variable(i) 
after the NEXT statement. The programmer also chose to use a compound 
statement through the use ofthe colon. Despite the speed advantage of this 
one line statement. I prefer to use the latter. Readability can be quite 
valuable during development, debugging, and maintenance. However, 
don't discount this method just because 1 don't like it. It's sometimes 
necessary to sacrifice readability to make your program the best it can be. 
Some programmers compile their programs with a BASIC compiler. 
This is a wonderful solution. However, it siiould be considered the lasl slL-p 
in speeding up your BASIC programs. This method can also present 
problems should you decide to integrate your programs wiili machine 
language in the hiture. 

Machine Language Subroutines 

Often limes, the best way to speed up your BASIC programs is through the 
strategic use of machine language subroutines. Fortunately, there are a 
number ofgreat pre- writ ten machine language subroutines available. These 
can be found in BASIC programming books (Compute's Programming ike 
Commodore 64 and Mopping the Commodore 64 are two fine examples), 
LOADSTAR'S various ML tool boxes (excellent tools available via Sofrdisk 
Publishing), and in the public domain. So it's not necessary to know 
machine language in order to harness its advantages. Which brings us to... 

This Issue's Example 

This month's example focuses on the strategjeuseofapre-written machine 

language subroutine. As a bonus you will have a handy subroutine that you 
will use again and again. The subroutine is a directory listing routine. It is 
written in BASIC and has a small machine language subroutine of its own. 



1 included a 100% BASIC version of" the directory lislerto demonstrate the 
performance advantage ol'lhe machine language. The two subroutines are: 

Lines 1000 - 1199 : BASIC Directory Listing Subroutine 
Lines 2000 - 2299 : BASIC+ML Directory Listing Subroutine 

These two subroutines are complex: please don't spend too much time 
deciphering them. When you use pre-wiitten subroutines in BASIC or 
machine language this comes as no surprise. The key concept here is not 
how the subroutines work, but how you use them. You will find that using 
pre-wriilen subroutines can save hours of work. 

Project 

See if you can add the directory listing subroutine (the Ml. version of 
course!) to one of your programs. Should you change the line numbers, be 
suretochange them in die THIN andGOTO statements as welL Ifyouhave 
any previous DATA and RFAD statements, makesure they won't interfere 
with the subroutine's initialization; you may have to move lines 2025 to 
2099 nearyour other RF.ADloops. Expert programmers: see ifyou can edit 
the subroutine sothat you can view different partitions and sob directories 
on CMD devices, 1 lint: Build a path siring in the OPEN statement. 

Notes 

As you type in this issue's program, take it one section at a time, fry to get 
a general idea of what the section is trying to accomplish. See ifyou can 
follow how the section is using its variables. Ifyou see an unfamiliar BASIC 
statement, take a quick look at it in your BASIC manual. Ifyou are still 
confused, move on to ihe next section: often limes the next section helps 
explain the previous one. Above all, hack your work up frequently! 

Entering The Program 

Before entering this issue's program, load and run the CI IK LIST utility 
(located elsewhere in this issue). CMKd.LST insures that you enter the 
program correctly the first time. Also, remember to SAVE the program 
before you attempt to RUN it. It never hurls to be safe. 



MLDIR . BAS 


5000 


100 






6dc2 


105 


rem commodore world magazine 


c67c 


110 


rem basic instincts w/gene barker 


c38b 


115 


rem using ml subroutines 


0e6b 


120 


rem 


2d2<l 
92ad 


125 
130 


rem (c)1995 creative micro designs 




1315 


135 


rem- 


63 fa 


140 


rem display program name 


c243 


145 


rem- 


6bel 


150 


print" (CLEAR/HOME) (CRSR DN) sample di 




rec 


:ory driver" 
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MLDIR.BAS (COIII.) 



c0e8 
1315 

7 80e 

f9bb 
B8d7 
c243 
92 fc 

d07b 
clcc 
57b7 

e6b0 
6ab5 
6992 

554c 

0b3d 
ee65 
da 6b 
657b 
£41c 
e046 
5291 
ald2 
5291 
27c3 
5291 
213e 
4936 
.■1 2a 

£939 

:-iih3 
9673 

966b 
bl3f 

£580 
3d5a 
c054 
dbf5 

8f05 
d870 
lde5 
4e32 
6647 
6c4e 
03c6 
81a9 
21d3 
70b0 
6d02 

cd4c 
i • 1 4 3 
E6f0 
79c9 

09ce 
£774 
a9d3 
£774 
4985 
9c] I 
229c 
£19e 
5204 
9£be 
5c88 
b2f8 



160 rem get the desired drive # 
165 rem- 

170 print" (CRSR DNJenter drive # (8-31): 

175 inpuL xd 

180 i£ xd<8 or xd>29 then end 

185 rem- 

190 rem get desired directory method 

195 rem (pure basic or ml enhanced) 

200 rem- 

205 print" (CRSR DN}use which directory r 

outine: " 

210 print" {CRSR DN}(1) pure basic" 

215 print" (2) basic w/ml enhancement" 

220 get xS:if xS = "" then 220 

225 if xS<>"l" then 255 

230 rem- 

23 5 rem use pure basic option 

240 rem- 

245 : gosub 1000 

250 : goto 300 

255 if x$<>"2" then 220 

260 rem- 

265 rem use basic w/ml 

270 rem- 

275 : gosub 2000 

300 rem- 

305 rem ask if user wants to try again 

310 rem- 

315 print" (CRSR DN}do you wish to try ag 

ain (y/n)?" 

320 print" {CRSR DNJnote: be sure to try 

the ml version" 

325 prinfat least twice." 

330 get x$:if x$="y" then 185 

33 5 if x$o"n" then 3 30 

340 end 

1000 rem 

1005 rem display directory (basic) 

1010 rem 

1015 rem given: xd - device number 

1020 rem 

1025 print chr$(147) ; 

1030 open 5,xd,0, "$" 

1035 getft5,xx$,xx$ 

1040 getft5,xx$,xx$ 

1045 print 

1050 get#5,xl$,x2$ 

1055 if st=0 then 1085 

1060 : close 5 

1065 : print 

1070 : print" [return] " 

1075 : get xx$:if xx$<>chr$(13) then 107 

5 

1080 : return 

1085 if xl$="" then xl$=chr$(0) 

1090 if x2S="" then x2$=chr$(0) 

1095 print mid$ (str$ (asc (xl$ ) + (asc (x2 S ) * 

256) ) + "{5 SPACES}", 2, 6) ; 

1100 get#5,xx$:if xx$=chr$[32) then 1100 

1105 print xx$ ; 

1110 get#5,xx$:if xx$="" then 1040 

1115 print xx$; 

1120 goto 1110 

2000 rem 

2005 rem display directory (basic/ml) 

2010 rem 

2015 rem given: xd - device number 

2020 rem 

2025 rem- 

2030 rem make sure ml is setup 



L0AD2.BAS (foul.) 


472f 


2035 


rem- 


0596 


2037 


xa=52864 


la4c 


2040 


if xv=999 then 2100 


86ba 


2045 


: print :print" initializing ml..." 


8f58 


205© 


: xi=0:XC=0 


fabl 


2055 


: read xv 


3591 


2060 


: if xv=999 then 2080 


b7dd 


2065 


: poke xa+xi , xv 


3585 


2070 


: xi=xi+f :xc=xc+xv 


6511 


2075 


: goto 2055 


4b79 


2080 


if xi=280 and xc=36966 then 2100 


£d0e 


20B5 


: print "!!! error in data statements 


4363 


2090 


: end 


7e06 


2100 


rem- 


ba38 


2 : 05 


rem setup ml c."i 


7e06 


2110 


rom- 


66e5 


2115 


print chr$ (147) ; 


0bc7 


2120 


open 5, xd, 0, "$" 


aeld 


2125 


sys xa 


57a6 


2130 


close 5 


662e 


2135 


rern- 


e51b 


2140 


rera wait for a return 


b778 


2145 


rem- 


c37d 


2150 


print 


124f 


2155 


print" (CRSR DN} [return] " 


db0e 


2160 


get xx$:if xx$<>chr$(13) then 2160 


f5ba 


2165 


return 


b4f7 


2200 


rem- 


5419 


2205 


rem ml code 


a £50 


2210 


r em - 


9ea9 


2215 


data 162,5,32,198,255,162,0,134 


lal4 


2216 


data 144,32,193,206,32,193,206 


8227 


2217 


data 32,193,206,32,193,206,169 


ecc4 


2218 


data 13,32,210,255,32,193,206 


595a 


2219 


data 141,151,207,32,193,206,174 


f381 


2220 


data 151,207,168,169,6,32,240 


£233 


2221 


data 206,32,193,206,201,32,240 


56f3 


2222 


data 249,32,210,255,32,193,206 


2c3d 


2223 


data 240,212,32,210,255,76,182 


3de7 


2224 


data 206,32,207,255,166,144,240 


24f4 


2225 


data 24,224,64,208,6,104,104 


cc5e 


2226 


data 32,204,255,96,104,104,32 


7821 


2227 


data 204,255,169,13,32,210,255 


9ec4 


2228 


data 32,210,255,96,170,96,142 


5cae 


2229 


data 147,207,162,0,142,148,207 


8e31 


2230 


data 142,149,207,76,254,206,142 


a8£0 


2231 


data 147,207,140,148,207,162 


41db 


2232 


data 0,142,149,207,76,254,206 


9550 


2233 


data 141,150,207,173,147,207 


edb7 


2234 


data 174,148,207,172,149,207 


06b7 


2235 


data 133,40,134,41,132,42,169 


7cb9 


2236 


data 0,141,146,207,162,21,160 


ba00 


2237 


data 255,200,165,40,72,56,253 


21a9 


2238 


data 122,207,133,40,165,41,72 


7968 


2239 


data 253,123,207,133,41,165,42 


8fff 


2240 


data 72,253,124,207,133,42,144 


182d 


2241 


data 6,104,104,104,76,25,207 


4d2b 


:... i: 


data 104,133,42,104,133,41,104 


bl4d 


2243 


data 133,40,152,172,146,207,208 


fe00 


2244 


data 7,201,0,240,11,141,146,207 


983a 


2245 


data 9,48,32,210,255,206,150 


0£78 


2246 


data 207,202,202,202,16,185,173 


7356 


2247 


data 146,207,208,8,169,48,32 


a082 


2248 


210,2 55,206,150,207,173 


98a£ 


2249 


data 150,207,240,9,170,169,32 


beab 


2250 


data 32,210,255,202,208,250,96 


d972 


2251 


data 1,0,0,10,0,0,100,0,0,232 


dc31 


2252 


data 3,0,16,39,0,160,134,1,64 


6e6a 


2253 


data 66,15,128,150,152,0,0,0 


62d7 


2254 


data 0,0,0, 999 
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MUCH ADO ABOUT NULL 



The BASIC Null 

Thcrearc times when you read information from 
;i device but gel nothing. The two types of 
"nothing" are the NULL character (character 
zero) or no character at all. These are not as 
sharply defined as yon might think. 

When a BASIC program reads a binary file or 
a program tile from disk, it's likely to input Null 
characters, what BASIC would call CHRS(O). It's 
guaranteed if you're reading another BASK' 
program, lint BASIC does a nasly thing when il 
sues such a character: it throws it away and gives 
you a "null string"— no character at all. There's 
an easy work-around for this, but first let's see 
why BASIC behaves this way. 

Suppose you're reading the keyboard using 
the BASIC GUT command. This command 
returns right away, even ift here's no key input 
wailing in the keyboard buffer. The BASIC 
interpreter asks the operating system for data 
from the keyboard buffer; the operating 
system cither delivers a character or a binary 
zero, which means "no character" (you can't 
usefully generate a binary zero from the 
keyboard). When the BASIC interpreter sees 
the binary zero, it correctly identifies this as 
no-key, and converts what would be a single 
character string, CHR$(0), into no-character, 
a null siring. But the same mechanism is huill 
into the GET# command that may be used to 
read disk files, with the result that binary zeros 
received from such a file are thrown away. 

Fixing Those BASIC Nulls 

You always get a character when you're reading 
a file from disk. Even if you've foolishly gone 
beyond the end of the file, you'll still get back a 
RETURN character. CHR$(13), Since the 
computer will never encounter a no-character 
cuiicli i ion during a disk file read, there are several 
ways to fix the B\SIC "null-character to null- 



string" anomaly. Assume we're about to read a 
character from logical file 1. We might code: 

GETtfl,CS 

IF C$="" THEN C$=CHR$(ffl) 

We'll work this coding into a program, but let's 
look at another alternative. Often, we want to 
analyze a binary file in tcrmsoflhe numeric \ alue 
of the bytes. To extract the number, we would use 
the function ASC(C$). But— except on the 1 2H— 
that function won't work with a null string: the 
program will stop with an error. We cniild iix this 
problem wit h t he same I FC$="" trick given above. 
Or try this: 

GETttl,C$ 

V=ASC(C$+CHR$ (0) ) 

If C$ is not null, the ASC function extracts its 
value: it looks only at the first character of a 
string. ButifCSisanuU string, then the expression 
inside the parentheses becomes simply CI IRS(O), 
and the function returns the correct valueofzero. 
It's fastcrtodcfmeCHR5(0)asa variable near the 
beginningofyourprogram.Vou'llgetbetterspeed 
with a variable in the working loop. 

Demo Program 1 

Program I isa briefprogram which will copy a file 
and not be bothered by any binary zeros. If you 
save it as MYPROG, it will copy itself when run. 

Without line 210. those binary zeros would 
not copy and you'd have a mess instead of a 
duplicate program. Now let's write a program to 
analyze another BASIC program, digging into 
the numeric values of the bytes (see Program 2). 

The program will report each line within the 
BASIC program, and where the line willbe placed 
in memory (assuming the load address is 
honored), 



Machine Language 

The above anomaly reverses il you're coding in 
machine language. The call to GET (at $FFE4) 
returns a value in the A register. The program 
knows if it's seeking information from the 
keyboard, in which case a zero value in A means 
"no key "and may be handled accordingly. If the 
program is reading a disk file, a zero byte in A 
is valid data, and will he handled in the usual 
way. incidentally, a call to INPUT (at SI-TCF) 
works exactly the same as GET for file reading, 
but not for keyboard/screen input. 

The RS-232 Conundrum 

There is one peripheral: the RS-232 
communications port, that wants it both ways. 
There might not he any characters waiting; or a 
legitimate CI iRS(o) might bedelivered as input So 
we must look at how the computer deals with 



Program 1 

100 Z$=CHRS(0) 

110 OPEN 15,8, 15 

120 OPEN 1,8,2,*0:MYPROG,P,R" 

130 INPUT#15,E,E$ 

140 IF E<>0 THEN PRINT E$ : STOP 

150 OPEN 2,8,3, "0:MYCOPY,P,W" 

160 INPUT#15,E,E$ 

170 IF E<>0 THEN PRINT E$ : CLOS 

E 1 : STOP 

180 REMARK: MAIN LOOP HERE 

190 GET* 1, AS 

200 S=ST :REM SAVE STATUS FOR 

EOF TEST 

210 IF AS = " THEN A$ = ZS 

220 PRINT*2,A$; 

230 REMARK: DO NOT FORGET THE SE 

MICOLON ABOVE 

240 IF S=0 GOTO 190 

2 50 CLOSE 2 

2 60 CLOSE 1 

270 PRINT "FILE COPY FINISHED." 

280 CLOSE 15 
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Program 2 

100 Z$=CHRS (0) 

110 INPUT "BASIC PROGRAM NAME"rP$ 

120 OPEN 15,B,1S 

130 OPEN 1,8,2,"»:"+P$+",P,R" 

140 INPUT* 15, K, [■::. 

150 IF E<>0 THEN PRINT E$ : STOP 

160 GET#1,A$,B$ 

170 X=ASC(AS+Z$) 

180 Y=ASC(B$+Z$) 

190 IF Sol THEN PRINT "MAYBE NOT BASIC?" 

200 L=X+256*Y 

210 PRINT "LOAD ADDRESS = "jli 

220 REM: MATN LOOP, LINK AND LINE NUMBER 

230 GET#1,AS,BS 

240 K0=ASC(AS+Z$) + 256~ASC(B$+ZS) 

250 IF K0<=L GOTO 360 

2 60 GET#1,AS,BS 

270 L0=ASC(A$+Z$) + 256*ASC (BS+ZS } 

2 80 PRINT "LINE";L0;*AT ADDRESS" ;L 

290 L=Lt4 

300 IF L0 < LI GOTO 3 60 

310 LI = LO 

320 GET* 1, AS 

330 L=L+1 

340 IF ASC(A$+Z$)<>0 AND ST=0 GOTO 320 

350 IF ST=0 GOTO 230 

360 IF K0<>0 THEN PRINT "FILE PROBLEM! * 

370 CLOSE 1 

380 CLOSE 15 

390 PRINT "FINISHED, " 





put-'em-in 


take-'em-out 


VIC - 20 and Commodore 64 


667 


668 


Commodore 128 (bank 0) 


2584 


2585 


Plus-4 


2001 


2001 



100 OPEN 1,2,3,CHR$(6) 

START THE COMMS LINK 



:REM 



Figure 1 shows the idea, One summary of their addresses. The addresses are 
pointer puts received characters given in decimal, suitable for BASIC use. 
into the buffer, and the other is Remember in BASIC, you still have to convert 
used to get the characters when any received null strings to CI 1R$(0) as discussed 
they arc- needed. The buffer for above. The code would go something like this for 
the Plus-4 is 64 bytes in size, a Commodore <M or VIC-20: 
versus 2 fifi bytes on all other 
machines. That seems unfair; the 
f'lus-1 with its ACTA chip has 
the highest communications 
capability of any of the 8-bit ... then, within a loop 
Commodore computers. 

The two pointers: put-'em-in 
and take-'em-out, are each one 
byte in size. Their logicis carefully 
arranged : if the buffer fills up. the 
pointers won't "cross" so that 
you'll lose everything. Of course, 
you'll lose some characters since 
there's no place for them. The 



500 IF PEEK (667 )=PEEK( 668) GOTO 

600 :REM IF NOTHING 

510 GETS 1, AS 

520 IF AS="- THEN AS=CKRS(0) 

vcntually, when the program finishes: 



300 CLOSE 1 



The approach in machine language is almost 



solution is to check to see if du- 
ll] is port. TIk j following deals withtbe "standard" two pointers are equal. If they are, you have no 

RS-232 interface of the VIC-20, Commodore 64. characters waiting, and your program can go on identical. The substitute forlinesSOOto 520 above 

Plus-4, and the CI 28. Special interfaces, such as to other work. If the two pointers are not equal, might read as seen in Program 3, below. 

SwiftLiuk, are not part of the description. you may command GET* and he sure — even if 

In all of these machines, characters that it's a NULL — that you have received a valid Short Notes 

arrive at a "live" RS-232 port are placed into a character. [ should mention that there is no problem with 

rotating buffer, usually 256 bytes in size. The The only useful test you can perform on these outputting NULL characters, as you may have 

interrupt system stores the next character by pointersisforanequalscondition.Thecharaclers guessed from programs above. Send a CHR${0) 

means of a "put-'em-in" pointer. When asked are placed into a "rotating" buffer, so either and it will get to its destination unless you're 

for a character from the RS-232 port, the pointer might have a value higher or lower than sending it to the screen, where it will do nothing, 

system uses a "take-'em-oul" pointer to select iheother. Also, the put-'em-in pointeris interrupt 

the next character from the buffer. If the two driven: it might change as you are testing it! 
pointers match, the system knows that there 

are no characters waiting, and returns a binary Pointer Location 

zero... whichyou might confuse with a received The address of the two pointers is not the (hexadecimal 30), so it's distinctfrom the NULL. 

NULL character. same in all machines. The table below is a <p) 



Some users arc confused about the difference 
between NULL, binary zero, and the '0* character 

on their keyboard. Just keep in mind that the '0' 
character is really character number 48 



Figure 1 


The RS-232 receive sequences store incoming 
characters into a rotating bufferuntil the application 
program takes them out. If the two pointers are 
equal, there are no characters waiting. 


1 

"put-'em-in" 
pointer fromi ■ 

NMI interrupt 


>: 

I 


' \ | "take-'em-ouf 

I K l pointer to 
— [/ application 
programs 



PUTEMIN = 

TAKEMOUT 



S29B 



LDA PUTEMIN 

CMP TAKEMOUT 

BEQ , , . 

LDX KS01 

JSR SFFC6 

JSR SFFE4 
PHA 

JSR SFFCC 
PLA 



Program 3 

S29C 



(branch if no character) 
logical device 1.. 
. . CHKIK, connect input 3tream 
..GETIN, get the character 

save the character on stack 
. , CLRCHN, restore input stream 
restore input character 
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FIRST REGISTERS, FIRST DEBUGGING 



i 








Lif, IJUn Butt&ipeld 



Our first steps in machine language will emphasize debugging. It's good to 
confirm that your program works correctly. step by step, mid to explore 
how instructions work. 

Our universal tool for tins work will be a Machine Language Monitor 
(MLM). On the Commodore 128 or Plus-4, you have one built in: on other 
machines, you'll need to load one. 1 suggest you try the public domain 
MLM. "SuperMon". Its operation is very close to that of the built-in 
monitors, so we can all use the same commands and see comparable 
display data. 

"SuperMon" is largely tor the Commodore (>4. But other versions are 
around on networksand bulletin hoards. There 'satiny one for the VIC-20; 
tiny because ofthe small memory on that machine, and also trimmed to fit 
into the limited screen width. The old PET/8032 computers havea built-in 
machine language monitor, but these are not fully featured. For example, 
there 'snoassembler/disassemblerbuilt in. So there's a version of SuperMon 
for those machines, too. 

With an MLM, you can enter program code, you can checkeode, you can 
save it, and you can examine how it runs. Most MLM packages contain a 
"tiny" assembler, which we'll use here. If you happen to have a full -featured 
"symbolic" assembler, you can use il to prepare the program if you wish, 
but for debugging you'll need 10 come back to the MLM. By the way, other 
platforms call the MLM a "debugger"— it's really the same thing. 

About Registers 

The G502-class chip that powers allCommodore 8-bit computers contains 
storage areas — called "registers" — within the chip. Three are used for data: 
they are named A, X, and V, and we'll talk about them in a moment. One 
register (SP, "stack pointer") is used for the stack; we won't worry about il 
right now. Another is called IT, for "program counter"; il shows us the 
address in memory where the processor will look for ils next instruction. 
On other platforms, the PC may be called IP ("instruction pointer"). 

Finally, there's a register called the SR ("status register"). It holds the 
results of recent tests, and also certain processor control information. We 
may need to look at this one during debugging sessions. 

Figure 1 shows the registers that are inside your processor chip. All 
except the PC are eight bits long; that means they can hold a value from I) 
to 255 (hexadecimal FF), or, if you like, an ASCII character. 

Register A is sometimes called the "accumulator": registers X and Y are 
often called "index registers". \m ofthe three can be used to hold data; 
you can load it in. test its value, and store out a copy. We'll use a couple of 
them in the short program given here. 



Planning the Program 

Our first program will reverse thecontents of two tocationsinmemory.It's 
a start, and you'll have a chance to do programming and debugging. 

We need to pick a location for this short program. Because ol the wide 
variety of machines that might be used, I'll pick the area around address 
8192. hex 2000. which is available on most machines. (On an unexpanded 
V'IC-20, you'll need lo pick a lower address, say 7424, or SlD00).The two 
data locations can be any convenient place in RAM. Ifyou have a "memory- 
mapped" screen, you might pick a couple of addresses there, so that you 
can actually see the characters being swapped ,. but that won't work on the 
80-columnC128. ofcourse. For the moment. I'll choose $2100 and $2101. 

Getting Started 

Ifyou don't have a built-in Machine Language Monitor, load one in. With 
SuperMon, forexample, you load theprogram, command RL'N.andyou're 
in business. With the l , lus-4orCommodorel28,justcommatul MONITOR, 
You'll see a display ofthe processor's registers. Ignore them for the time 
being. Type the following command: 

A 2000 LDA $2100 

When you press [RETURN], you might he surprised lo find that the above 
line has been changed. First, let's look a I what you have typed: 

A - stands for Assemble. The instruction you type will be translated into 
machine code. 

2000 - is the address at which you wish to assemble this instruction. 

It's 2000 hex, or decimalHH)2, Ifyou don't tell it otherwise, the MLM will 
always assume hexadecimal. Most versions of SuperMon and other 
monitors will allow you to enterdecimal by pultingaV sign ahead of the 
value, so that we could code: A +8192 LDA +8448 and produce the same 
result. 

LDA -a command l o Load the A register. The data loaded will be a copy, 
the original value will still be in memory. 

$2100 - the address from which to load. You could omit the '$' symbol, 

since the MLM assumes hexadecimal. 
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When you press RETURN . llie line you have typed changes. To Ihe left of 
the LDA command, you'll see three bytes of information — the translated 
command as stored iu memory. And il you happened to put in any values 
in decimal, using the '+" sign, you'll find they have been changed to hex. 
Additionally, you'll find that the Ml.M has typed part ofthe next line for 
you: 'A 2003'. This helps guard against you miscalculating the address 
where the next instruction is to go. Complete this next line with the 
command X< >!'. Thai's an instruction thai does NOTlflX* .. Seems like a 
waste of processor time and memory, hut it will help with our testing later. 
Our plan is to load A and X with the two values lo be swapped, and then 
store the register contents back, the other way around. Here's what the 
lines you type in for the rest ofthe program should look like: 

A 2004 LDX $2101 

A 2007 NOP 

A 2008 STA S2101 

A 200B NOP 

A 200C STX $2100 

A 200F NOP 

A 2010 RTS 

You can guess LDX to be "load X". and STA, STX to be "Store A, Store X" 
respectively. RTS is "Return from Subroutine"; it will take the program 
back to whoever called it; that will normally be Basic. 

Even though you're finished, the MLM will continue to prompt vou with 
'A 2011' Just press RETURN to signal that you're finished, The program 
has been stored in memory as you type. You can double check it by 
commanding: I) 2000 2010 ('[)' stands for Disassemble). 

Keep in mind that we have not executed any ofthe instructions; we've 
just put them in memory, ready lo run. Type R to see the registers again and 
you 'Usee that nothing has changed. Now return to Basic with command: X 
(for 'exit'). 

Running 

Set the two locations in memory with POKE commands: 

POKE 8448,0 
POKE 8449, 200 

Ifyou wish, you may check these values using PEF.K(). Or you can return to 
the MLXl, and check the memory loeationswithM2O102Oll-,you11 seethe 
first two bytes as 00 C8. 

From Basic, command SYS 8192, You'll get READY right away, the 
program has run in an instant. REEK addresses 8448 anil fill!) , you'll see 
their contents have been reversed! SYS 8192 again, PEEK again, and the 
values are back where they started. 

Testing and Debugging 

Let's go back to the MLM anddisassemble the program with D 2000 2010. 
Move thecursor up carefully, and change each NOP to BRK:just type over. 
Press RETURN on each lineynu make I he change. BRK stands for "Break"; 
we're going to stop the program at each point. When you're finished, back 
to Basic, and command SYS 8192 again. 

This time the program stops at the first BRK instruction. That's at 
S2003, and the PC should be pointing at the following instruction, at 
S200-1. As you'll see from the register display, it's pointing at $2005 



instead. That's an anomaly in the BRK instruction, nothing to worry 
about. 

Again, it's convenient to type D 2000 2010 again ifyou want to seevour 
program. You can see that we have executed the LDA instruction, and the 
A register (AC) contains the value copied from address $2100. It's probably 
zero, if you've been following the instructions closely, and that allows us to 
check something else: the Status Register (SR), 

Status Register 

Figure 1 shows that the Status Register is made up of eight bits, each of 
which has a distinct meaning. Weil be concerned only with the high hit, 
marked N ("negative"), and the I wo lowest ones, marked Z ("zero") and C 
("carry"). You'll likely see a value of $32 in the register, so we must change 
this to biliary lo see the bits, "Chat's easy with hexadecimal; 3 is 001 1, and 
2 is 0010, so we see that N is 0. Z is 1. and C is 0. 

After every register load or change, the 7. flag is adjusted to reflect if the 
value is zero (yes, so flag 7. is I.), and the N flag is adjusted to reflect if the 
value's high bit is on (no, so flag N is 0.). A register load command won'l 
change C, so we can ignore that flag ; it won't change during this program. 

We expect the next value lobe loaded (to X) will be $C8, binary 11 001 000. 
That 's non-zero, and its high bit is on, so we expect lo see flag Z off and flag 
N on. Continue the program with: G 2004. You're likely to get a SR value of 
B0 — binary 10110000— which confirms flag X as set and flag Z as clear. 
Ihc value in XRwill have changed, since data has been loaded in there: the 
value in AC will be the same. 

"Store" commands never affect any flags iu the status register. So try 
continuing with commands: G 2008 and C. 20IK' and you'll see that the 
value in SR stays the same. Finally. G 2010 takes us back to Basic. 

Summary 

Writing a program is only part ofihejob.Tesling it, to make sureit does the 
right thing, is the other part. Ifyou know your way around the MLM, you 
can not only test your programs effectively. You can also see in detail how 
commands work. The logic need not be fuzzy. With good use ofthe MLM, 
the computer will always tell you what it is doins. 

Incidentally, if hexadecimal and binary still fog you. take some timeout 
and try lo learn it. You'll be thai much more effective iu programming and 
testing ifyou become a "hex nut". 
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How to Type In Program Listings Appearing in 

Commodore World 



While Commodore World currently doesn't make it a habit of" publishing 
type-in programs, a number ol our columns do require entering sample 
routines. For this purpose, we have created our CI IK-LIST utility for the 
Commodore 64 and 128. This utility uses a 16-bit CRC checksum method 
lo verily that you have correctly entered each program line, and that each 
of the characters in the program lines are in the correct order. 

You'll notice that program listings appear with a column of values to the 
left of the program lines. These values are the C! IK-LIST values and are not 
to be entered as part of the program. A similar set of values are generated 
by the CI IK-LIST utility to allow you to verify that everything has been 
entered correctly. 

Knler the CHK-LIST program from BASIC. You can use either a C-fi4 or 
a C- 1 28 computer. If you use a C- 128, it can be in either 64 or 128 mode, lie 
sure lo enter each line carefully to avoid mistakes — until you actually have 
CI IK-LIST working, finding errors in program entry won't be easy. After 
you have finished entering the program, be sure to SAVE a copy to disk 
before you attempt to RUN it, just in case. Ifyou aren't familiar with how to 
save a program to disk, you can use the following command: 

,SAVE"CHK-LIST",8 



CHK-LIST 



A454 

6E2F 
E3 50 
AD20 
3316 
07F0 
578A 

0679 
8D92 
E7FE 

B2AE 

CD50 

C9CD 

2058 

EA9C 

6C15 

E70E 

6795 

F80F 
9735 

0734 

D99D 

AC30 



10 F=ABS(PEEK( 65533) =255) :M=49152 :IFFTHE 

NM=4864 

12 C = 0: PRINT" {CLR/HOME) WORKING" ; 

20 READD:IFD=-2 56THEN40 

30 C=C+D:IFD<0ANDF=0THEN20 

31 IFD<0THEND=0-D:M=M-1 

32 P0KEM,D:M=M+1: PRINT" . " ; :GOTO20 

40 PRINT :READCK:IFCoCKTHENPRINT" ERROR I 

N DATA STATEMENTS ! " : END 

50 PRINT " DONE . " : END 

60 : 

49152 DATA 165,43,-45,133,251,165,44,-46 

,133,252 

49160 DATA 169,0,141,3 6,193,-20,169,147, 

32 

49168 DATA 210,255,32,194,192,-19,160,0, 

140 

49176 DATA 37,193,-20,177,251,133,253,20 

8,3 

49184 DATA 238,37,193,-20,200,177,251,13 

3 , 254 

49192 DATA 208,3,238,37,193,-20,173,37,1 

93,-20 

49200 DATA 201,2,208,1,96,200,177,251 

49208 DATA 170,200,177,251,32,205,-50,18 

9, -142,169 

49216 DATA 6,133,211,-236,169,61,32,210, 

2 = 5 

49224 DATA 169,32,32,210,255,160,2,177 

49232 DATA 2 51,32,213,192,-19,200,177,25 

1,32 

49240 DATA 213,192,-19,200,177,251,240,6 

, 32 

49248 DATA 213,192,-19,76,90,192,-19,173 

,191,192,-19 

49256 DATA 32,167,192,-19,173,190,192,-1 

9,32,167 



To use CHK-LIST, load it iiitoyour computer and lype RUN. Makesure thai 
any program you are currently working on is saved first, or start CHK-LIST 
before you begin typing in a new program. After you have CHK-LIST in 

memory and running, type NEW. You may now either load or begin typing 
the program you wish to have CHK-LIST check on, Whenevcryou want to 
check your program, type in ihe appropriate SYS command given below: 



C-64 orC-128 in 64 mode: 
C-128 in 128 mode: 



SYS49152 

SYS4864 



Note that when typing in listings, some special characters will appear in 
braces. For example, (Cl.R/l lOMli} means dial you should enter the Clear 
key, which is done by holding down the SHUT key while you press the 
1 IOMF. key. Other times you may see a number ahead oft he key name, such 
as (3 SPACES} orlSCRSRLl.Thismeansyoushoukl press the key indicated 
the number of times shown. Most special keys are easy to identify', since the 
text shown will generally match the text on the key. Exceptions are the space 
liar {SPACE}, and cursor keys which include di rect ions (iCRSR UP}, {CRS R 
ON), {CRSR L} and ICRSR RTI). lie sureto use the correct key combinations 
for color keys, such as <CTRL><2> for (Wl I'll. 



CHK-LIST (COM.) 



B343 


49264 
,253 


DATA 


DF3A 


49272 

6 

49280 


DATA 


A6E2 


DATA 




,240,3 




936E 


49288 
,-20 


DATA 


8C3A 


49296 
32 


DATA 


EB74 


49304 


DATA 


6095 


49312 

72 


DATA 


A001 


49320 
9,104 


DATA 


FAA2 


49328 

89 


DATA 


EBFD 


49336 


DATA 


E907 


49344 


DATA 


E8EA 


49352 


DATA 




2,-19 


169 


A7D7 


49360 

2 

49368 


i ia :-a 


6040 


DATA 




,192, 


-19 


D24B 


49376 


DATA 




-19, 144 


D52F 


49384 


DATA 




,-19, 


L41 


DCA6 


49392 


DATA 




7,191 


,192, 


6032 


49400 
8,215 


DATA 


37C5 


49408 


DATA 


9A2A 


49416 


DATA 


AC90 


49424 


DATA 


FE71 


49432 


DATA 


017E 


49440 


DATA 



192,-19,169,13,32,210,255,165 

133,251,165,2 54,13 3,252,238,3 

193, -20, 17 3, 36, 193 , -20, 201,20 

76,18,192, -19, 162,0,189,1,193 

240, 6,32, 210,255,232,208,245, 

228,255,201,13,208,249,32 
228,255,208,251,7 6,8,192, -19, 

106, 106,106,106, 32,180,192,-1 

32,180,192,-19,96,41,15,170,1 

20,193, -20, 32, 210,255,96,0,0 
0,0,169,0, 141, 190, 192, -19, 141 
191,192,-19. 169,3 3,141,192, 19 

16, 141,193, 192, -19,96,162,8,7 

41, 127, 77 ,191, 192, -19, 141, 191 

24, 14, 190, 192, -19, 46, 191, 192, 

18,173,192,192,-19,77,190,192 

190,192, -19, 17 3, 193,192,-19,7 

-19 
141,191,192,-19, 104,10,202,20 

96,13,80,82,69,83,83,32 
60, 82, 69, 84, 85, 82, 78,62 
13, 13, 13,0, 48,49, 50, 51 
52,53,54,55,56,57,65,66 
67, 68,69,70,0,0, -256,37944 
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CMP Service Center 

AFFORDABLE ■ FAST * DEPENDABLE 
Call Today 1-800-638-3263 



Our Team of Technicians are Among the Most 

Qualified in the Industry! 
Why Settle for Anything Less Than the Best? 



We repair the following equipment: Commodore C-64, 64C, SX-64. C-128 
and C128-D computers; 1541, 1541C, 1571 and 1E81 Disk Drives plus 
CMD Devices. JiffyDOS Installations a specialty. All repairs warranted for 
30 days. Minimum charge S35.00 plus parts and return shipping. Conlact 
CMD tor authorization before sending any equipment. 
Creative Micro Designs, Inc. P.O. Box 646 E. Longmeaetow, MA 01 026 



UPGRADE YOUR 

Refurbished Hardware 



COMMODORE!!! 

Now Hardware 



n;.i 

i,i i : 

128 ■ 

12BD 

SX-64 

1660 

1670 



Monitors Drives Otln 

i/iii suis.iw iS'ii/c ;" : )i? ; i 

1702 $169.95 41 w'Dlps $114.95 
t802 $169.95 1541-11 $129.95 
1802D $209.95 1571 $169.95 

1902 $229.95 1581 $179.95 

1902A $259.95 MSD-2 $149.95 
1064 5299.95 1D01SFD 5129.95 
10B4S £339.95 B.I. Buscard-ll 
Mora's $49.95* 1 530 Datasette 

Miscellaneous 
Books$ 1 0-S 1 5 Printer Interfaces 
Prog's S5-S20 Epyx Fasttoad Cartndga 
Repairs 5A5K Super Snapshot v4 
Manuals S7 Sup^r Grali* Jr. 
Ask For Anything! We Mty H»ve It! 



jr 

S99 

si jo 

SI 79 
5329 
$359. 
S24 
$39 
S59 
J^5 

$49 

$34 

S49 

SI 99. 



Now APROTEK Accessories 

C24-2400 Baud ( 64/ 1 28) Sue. 95 

User Switch $44.95 

Contort -A- Com $4e.9S 

Now CMD/LMS Accessories 
JiltyDOS C64/SX64 'System' $69.95 

J ill y DO S 1 28/ 1 28 D ' System' $79.95 

128Kernal S59.95 64 Kemal $49.95 
Additional jilfyDOS Drive ROM 
RAMLink Bs. 5239 95 C'w MB 
c'v. 1 MB $319.95 c/w 4MB 

Real Time Clock (Optional) Add 
FD-2000 S24995 FD-4000 

NEW Super Snapshot v5 22 
1750 Suporclone REU 512K 



$39.95 
5289,95 

$29. 35 
S349.95 

589 9= 
SI 09.95 



J.P. PBM Products By Mall 
Bo»# 60515, N Sf end an Mall P.O. 
Downsviow, Ont. Canada M3L 1BO 
Tax-Canada + 7%GST, Ontario -8% PST 
Shlpplng-($0-S25=$4, $26-$99=10%, S100-S199=8' 



Send CDFJ Funds/ 15% USA Eicnange 
15 day Warranty On Refurbished Hdwr. 
Allow 4-6 wooks (Or delivery 
1995 Catalogue Disk (64 Format) — $2 
.. 5200-5499=7.5%, S500*=6%, USA=15%J 



EXPAND 
Y U R SYS T IE M 

=3 SI-OT CARTRIDGE PORT EXPANDERS 

The EX2+1 and EX3 Cartridge Port Expanders bring new 
expandability to you Commodore 64 or 128, Combine the 
use of compatible cartridges. Disable cartridges not in use. 
Change the address your computer finds a cartridge at. 
Avoid the constant changing of cartridges that puts extra 
wear on your cartridge port. The EX3 offers 3 vertical 
expansion slots, while the EX2+1 provides 2 vertical slots 
and 1 horizontal slot. Both units offer 7 switchable signals 
per slot, address mapping on slot 2, and a reset button. 



raa 







$29.95 Bf $39.95 

Creative Micro Designs, Inc., P.O. Box 645, East Longmeadow MA 01028 




SODAK ELECTRONICS INC. 

Nintendo© and Sega®' Repair and Parts 

Authorized Commodore Qualified Service Center 

Computer Monitor and Printer Repair - All Types 

Flat Rate on Most Repairs 

Nintendo® and SogoBiaro Roglslerad 
Trademarks ol Nintendo ol Amotlco 
and Sega fit America respectively. 

800-201-3004 

Lamar Nance 

603 S, Mable, Sioux Falls, SD 57103 

(60S) 335-3004 



MOVING? 



Don't forget to let us here at 
Commodore World know! 

Call or write with your change of address 

6 to 8 weeks prior to your move so that 

you won't miss a single issue! 




Wis king you 
and your family 

Pfappy 9-ioCidays! 



from everyone at 

Commodore WorCd 
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C64/128 PUBLIC DOMAIN. REQUEST FREE CATALOG OR 
SEND $2 FOR A DEMO & CATALOG. CALOKE IND. , P.O. 

BOX 18477, RAYTOWN, MO. 64133. VISA-M/CARD 
ACCEPTED. 

C-64 FOREIGN- AMERICAN Utilities, Graphics, 
Hacker, Arcade. 32t stamp gets catalog. Home- 
Spun Software, FOB 1064 -CW, Estero, FL. 3 3928 

GEOS PUBLICATION. The exclusive GEOS Monthly 
publication. $8.50 yearly, $16.00 for two 
years. Feb. 1st 1996 rates become $12.00 yearly 
and $2 0.00 for two years. Join NOW and save! 

GRASSROOTS #1. C= history, hardware, help on 
full 2 sided info disk. Send $3. & system info 
to Donald Ayers, 75 State Rd. 270W, Sturgis, KY 
42459 . 

Reconditioned C64 and 1541 Disk Drive also some 
used Commodore parts. For information send a 
SASE to Chuck 30102 Pacific Island Dr., Laguna 
Nigel, CA 92677. 

RUN, Ahoy, Commodore, COMPUTE I ' s Gaz . , 
Transactor, HomeComp., High Tech., INFO, etc. 
D. Marquis, 477 Church Rd. , Palmetto, FL 34221- 
8426, 941-722-8426. 

SUBSCRIBE to Commodore Gazette; Christopher 
Ryan; 5296 Devonshire; Detroit, MI 48224-3233; 
1 yr. $12 / 2 yr . $24 / 3 yr. $36. 

FOR SALE: 1541 DISC DRIVE $45, CMD 4-MB RAM LINK 
$290, SMART TRAK. TRACK BALL $45, PERFECT 
CONDITION. 815-259-2816. 

RUN magazine, all issues 1987 thru 1992. 
Commodore MPS 801 Printer, 1541 drive. R. 
Elliot 228 Star Hill, Swansboro, NC 28584 

Wanted to Buy Voice Synthesizer for the C64 . 
Prefer Hearsay 1000, but will take any that can 
speak AND hear voice commands. 813-914-5410 
(beeper) . 

WANTED: Leader Board Tournament Disk 1; also 
World Class Leader Board. Reply to: 810-744- 
4093 (Roger). 



C O ISA IV/IO D (=>f=IS 

WOF=H_D 

Classified Advertising 

Subscribers may place non-commercial classified 
advertising in Commodore World at a cost of $10,00 per 
issue. Youradvertisement may contain up to 1 50 characters 
(including spaces). Commercial ads are $10.00 per line 
(45 characters). Send your advertisement with payment 
to: CW Classified Advertising, c/o Creative Micro Designs, 
Inc., P.O. Box 646, East Longmeadow MA 01028-0646. 
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MOVING? 

Don't forget to let Commodore World know. 

Call or write with your change of address 6 to 

8 weeks prior to your move so that you won't 

miss a single issue! 



'T WAIT UNTIL IT'S 



RENEW EARLY! 

Is your Commodore World Subscription getting close to running 
out? There's an easy way to check. Look at the mailing label on 
the front of your copy. There you'll find your subscription number 
and the expiration issue number. For example: 



James Smith 
123 Home Street 
Grand Rapids, MI 



12345EXP12 



49502-0123 



Jim's subscription will run out with Issue 12, as indicated by the 
EXP1 2 in his subscription code. Jim would be wise to re-subscribc 
early to avoid missing a single issue of Commodore World! 
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Commodore World is the publication 
that will keep you informed in these times 
when up-to-date information on 
Commodore computing is so hard to find. 
Published by Creative Micro Designs, the 
industry leader in development of 
Commodore-related products for over six 
years, Commodore World will supply you 
with information on what's new, what's still 
available, and above all else — where to 
get it. If you felt you had nowhere to turn 
to for Commodore support, turn to the 
pages of Commodore World for a wealth 
of resources ready to help you get the 
most from your computer! 

You'll find Commodore World feature 
articles informative and easy to read; 
what's more, they're written by leading 
authorities and experts, many of whom 
have written for other Commodore-related 
publications in the past. And Commodore 
World has something for everyone, 
whether you're a novice or an experienced 
programmer. 



And while our feature articles help to 
cover different subjects in each issue, 
regular columns provide on-going insight 
into topics of interest to most users. You'll 
find columns that cover BASIC and 
advanced programming, and even a 
column for GEOS programming. And if you 
prefer being a GEOS user to being a 
GEOS programmer, you'll find another 
column devoted to helping you get more 
out of GEOS. If you want to learn more 
about using and programming the various 
peripherals on your system— you guessed 
it, we've got a column for that as well. Even 
first-time Commodore users will find a 
column devoted specifically to their needs. 

And there's even more. Departments 
that cover news, telecommunications, 
reviews of available hardware and 
software; even news of what's happening 
in other Commodore-related publications! 

So, if you really want to get the most 
from your Commodore, there's no better 
way to get it than Commodore World! 



Columns 

Just For Starters - An introduction to the C64/ 
128 by Steve VanderArk 
Foreign Exchange - An inside look at the market 
in Europe by Joseph Gaudl 

Graphic Interpretation - GEOS, GEOS and more 
GEOS by Steve VanderArk 

geoProgrammist - GEOS programming 

techniques by Maurice Randall 

BASIC Instincts - BASIC tutorials and type-in 

programs by Gene Barker 

Jim Butterfteld's ML Column - Probably the best 

known name in our industry, Jim covers every 

aspect of programming in ML (coming soon) 

Peripheral Vision - Technical insights to C-64/1 28 

hardware peripherals 

Carrier Detect - Exploring every facet of the 

Telecommunications experience 

Over The Edge - Editorial covering various 

computer related topics and news 

Departments 

From The Editor • BackTalk • On The Horizon 

Just Asking • The Connection ■ Top Tips 

User Group Connection • Commodore Trivia 

BBS Spotlight • Classified Ads 
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Get ready to blast off 

CMD is going to take you where 
no C-64 user has gone before. 
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Processor: 

RAM: 

ROM: 






10 or 20MHz65C816S 
128K Fast Static RAM 
64K w/JiffyDOS Kernal 
Cart. Expansion Port 
Enable/Disable Switch 
Turbo/Normal Switcb 
ble 
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Speed MIPS 1 



RUREU Cad./Exp. 
Compalibtol Port 



cpu 4 MHz 2 No No 




Rash-6 BMHz 4 No No 


Superfi4/10 10 MHz 5 Yes Yes 




Super64/20 20 MHz 10 Yes Yes I 




'Millions of Instructions per Second. The Super64/20 
beats even a 25 MHz 386SX (8 MIPS). 
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